


IHHOACHUTEJIBHASA 3AIITMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHUHN U TpeOOBaHUM K pe3ybTaraM
OCBOECHUSI OCHOBHOM 00pa3oBaTesIbHON MporpaMmsbl, npeactaBieHHbIXx B GT'OC
COO, a taxxe ¢ yd4€ToM (QenepanbHOil pabodeil mporpaMmbl BOCIIUTAHUS U
KOHIICTIIINY TperoiaBaHus yueOHoro npeamera «Pusnka» B 00pa3oBaTelIbHbBIX
opranmsauusax  Poccuiickon — ®emepauuu, — pealu3yrOlIUX  OCHOBHBIE
oOpa3oBaTeibHbIE TPOTPAMMBI.

Conepxanue mnporpamMmbl 1o (u3uKe HampaBieHO Ha (popmMHupoBaHUE
€CTECTBEHHO-HAyYHOU KapTHUHBI Mupa oOyyatomuxcs 10—11 kmaccoB mpu
oOyueHuu ux pusrke Ha 6a30BOM YPOBHE HA OCHOBE CUCTEMHO-/ICSITEIIBHOCTHOTO
noaxona. I[Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM U METANPEIMETHBIM PE3yJIbTaTam
o0yueHHUs, a TaKKE€ YUYUTHIBAET HEOOXOJUMOCThH pealu3alii MEKIPEAMETHBIX
CBs3€ll (PUBHMKU C €CTECTBEHHO-HAyYHBIMM YYEOHbIMU mpenMeramu. B Heit
OTIPEJIEIISIFOTCS. OCHOBHBIEC 11€7TM U3YUYeHUsl (PU3UKU Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, MIIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKHU: TUYHOCTHBIE,
MeTarpeIMeTHbIE, PEeMETHBIE (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3uke BKIIOUAET:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHHS Kypca (Pu3uKu Ha 6a30BOM YPOBHE,

B TOM YHCJIE€ MPEAMETHBIC PE3YJAbTAThI IO TOfaM O0yUYEHUS;

e cozepxanue yueoHoro npeamera «duszmkay no rogam oOydeHUsI.

®du3nka Kak Hayka O HauOoJsiee OOMIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B
Ka4eCTBE Y4eOHOTO MpeMeTa B IIKOJIE, BHOCHUT CYIIIECTBEHHBIN BKJIA]] B CUCTEMY
3HaHUM 00  okpyxkawomem wmupe. [lkompHbBII  Kypc  Quzukm  —
CUCTEMOOOPA3yIONIMK  JUIsl €CTECTBEHHO-HAYYHBIX Yy4YEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEKaT B OCHOBE TIPOIECCOB U SIBICHHIA,
M3y4aeMbIX XUMHEH, Oumosorueit, usnueckoi reorpaduel M acTPOHOMHUECH.
Hcrnionb3oBanue M akTUBHOE MpUMEHEHHE (PU3MUECKUX 3HAHUMN OIpenesnser
XapakTep W pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe >SHEpreTukw,
TPAHCIIOPTa, OCBOEHHUSI KOCMOCA, MOJIyYEHUs HOBBIX MaTEPHUAIOB C 3aJJaHHBIMU
cBoiicTBaMH U Jpyrux. M3yuenue (U3MKM BHOCUT OCHOBHOM BKJIaa B
dbopMUpOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa OOYy4alolmuXcs, B
(dbopMupoBaHUE yMEHUH IPUMEHSATH HAyYHBIH METO]I IIO3HAHUS ITPH BBHITIOJIHEHUN
UMHU y4eOHBIX HCCIIECIOBAHHM.

B ocHoBy kypca ¢usukum mis ypoBHS CpemaHEro oOmiero o0pa3oBaHUS
MOJIOKEH PSI UIEH, KOTOPblE MOXHO PAacCMaTpUBaTh KAaK MPUHIUIIBI €T0
MOCTPOCHHS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COIEPKUT MaTepHaIl U3 BCEX pa3iesioB (PH3UKH, BKIIFOUAET KaK
BONPOCHI KJIIACCUYECKOM, TAK M COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HEWl MaTepuai Kypca (U3MKH
o0bemMHEH BOKpYTr (usnueckux Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMupoBaHUE TIPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEIICCTBE U
noJie.



Hoes eymanumapuzayuu. E€ peanusanus MpeanonaraeT HCIoIb30BaHUE
TYMaHUTApHOTO MOTEHIIHaNa (PU3NYECKON HAyKH, OCMBICIICHUE CBSI3U PA3BUTHUS
¢uszukn ¢ pa3BuTHEM OOIIeCTBA, a TaKXe C MHPOBO33PECHUECKUMH,
HPABCTBEHHBIMU U KOJIOTUYECKHUMH MPOOIEMaMHU.

Hoes npuxnaonou nanpasenennocmu. Kypc GU3NKKM Tpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIOKEHUI
M3YYEHHBIX TEOPUU U 3aKOHOB.

Hoes skonocuzayuu peanusyercss MOCPEICTBOM BBEICHHUS JIIEMEHTOB
COJEP)KAHMSI, NOCBALIEHHBIX 3KOJIOTMYECKHM IpolieMaM COBPEMEHHOCTH,
KOTOpPBIE CBSI3aHbI C PA3BUTHEM TEXHUKU U TEXHOJIOTHM, a TaKKe OOCYX ICHUS
po0JIeM paoHaTbHOTO MPUPOIOTIONB30BAHUS U KOJIOTUYECKON O€30MacHOCTH.

Crep:KHEBBIMH 3JIEMEHTaMU Kypca (PU3MKU HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHus SBISIOTCA pu3nueckue Teopuu ((popMupoBaHHE NPEACTABICHUH O
CTPYKTyp€ NOCTPOEHUS (PU3HUUECKON TEOPUH, POIU (PyHAAMEHTAIbHBIX 3aKOHOB
M TPHUHLIMIOB B COBPEMEHHBIX MPEICTABICHUAX O MPHUPOAE, TIPaHULIAX
MIPUMEHUMOCTH TEOpPUM, HJii ONHCAHUS E€CTECTBEHHO-HAYYHBIX SIBJICHUN U
MIPOIIECCOB).

CHCcTeMHO-AeSTENbHOCTHBIN MOJIX0 B Kypce (PM3UKHU peann3yercs Mpexe
BCEro 3a CYET OpPraHu3alii SKCIIEPUMEHTAIBHON AEATEIBHOCTH 00yYarOIINXCS.
Jlns  6a3oBOro ypoBHS Kypca (DHM3UKHM — OTO HCIOJIB30BAHUE CHUCTEMBbI
(pOHTAJIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a0OparopHbIX padoT,
KOTOpBIE B MporpaMmme no (u3uke 00beIUHEHBI B OOIIUNA CIIUCOK YUYEHUYECKUX
MpaKkTUYECKUX padoT. BrigeneHne B yka3aHHOM MepeyvHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCS YYaCTHUKAMU
00pa3oBaTeIbHOTO MpOIecCCa HCXOAs U3 OCOOCHHOCTEH IUIaHUPOBAHUS U
ocHamleHus: kabuHera Qu3uku. I[Ipm >TomM obOecneunBaeTcs OBJaJACHUE
00y4arIUMHCS YMEHUSMHA TMPOBOAUTH KOCBEHHbBIE U3MEPEHUs, UCCIEAOBAHMS
3aBUCUMOCTEN (PU3NYECKHX BEJIMYMH U IOCTAHOBKY OIIBITOB MO TMPOBEPKE
MPENJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yAENSIETCS PEIUICHUIO PACUETHBIX U KauyeCTBEHHBIX
3anad. [Tpu sToM 1St pacUy€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4M C SIBHO
3a/1aHHON (PU3UYECKON MOJIEIBIO, TO3BOJISIFOIINE MPUMEHSTh U3yYEHHBIE 3aKOHbI
Y 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3jelia Kypca, Tak U UHTETPUPYS 3HAHUS U3
Pa3HbIX pa3AeioB. /s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SABIISAIOTCS 3aaHUS Ha
0o0BsICHEHNE TIPOTEKaHUsSI (PU3NYECKUX SIBJICHUW M MPOLIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOACIH JJISI CUTYallMH MPaKTHUKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusiMu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOeCTeUeHHI0 y4eOHOro mpoliecca 0a3oBBIM YpPOBEHb Kypca
bU3UKM Ha ypOBHE CpEIHEro oOIIero oOpa3oBaHUs JOJDKEH H3y4yaThCsi B
YCJIOBUSIX TIPEIMETHOTO KabMHeTa (PU3MKHU WUIIU B YCIOBUSX UHTETPUPOBAHHOTO
KaOuMHEeTa MpEeIMETOB €CTECTBEHHO-HAy4YHOro IWKIa. B kabuHere (Qu3NKu
JOJKHO OBITH HeoOXoauMoe J1adoparopHOe O0OPYIOBAaHUE IUISl BBIMOJIHEHUS
YKa3aHHBIX B MpOrpaMMe MO (PU3MKE YUYEHHUYECKUX MPAKTHUECKUX PAdOT U
JEMOHCTPALIMOHHOE 000pYIOBaHUE.

JleMoHCTpalloHHOE 00OpyaoBaHUE (QOPMUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHHHUMAJIBHOM JIOCTaTOYHOCTH © O0OECIEeYUuBaeT MOCTaHOBKY
NEPEYUCICHHBIX B MpOrpaMMe IO (PU3MKE KIIOYEBBIX JAEMOHCTPALMNA IS
UCCJICIOBAaHUSI HM3y4yaeMbIX SIBIEHUH U MPOLECCOB, SMIHUPUYECKUX H
(GyH1aMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.



JlaboparopHoe 00OpydOBaHHE I YYCHHYCCKUX TMPAKTHYECKUX PAOOT
(dopmupyeTcst B BUJIe TEMATUYECKUX KOMIUIEKTOB M 00€CIIeUNBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JAByX oOOydaromuxcs. TeMaTudeckue KOMILIEKTHI
1abopaTopHOTrO0 OOOPYAOBAaHUS JTOJMKHBI OBITH MOCTPOEHBI HA KOMILIEKCHOM
MCIIOJIb30BaHUH aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TaAKKE KOMIBIOTEPHBIX
M3MEPUTETHHBIX CUCTEM B BHJIC ITU(DPOBBIX JaOOpaTOpHii.

OCHOBHBIMU IIETIIMU U3y4Y€HUs (PU3UKHU B 00IIeM 00pa30BaHHUU SABIISIOTCA:

e (dopMupoBaHHE MHTEpECa M CTPEMIICHUS OOYyYaroIIHUXCS K HAyYHOMY
M3YYEHHUIO MPUPOABI, PA3BUTHE UX HHTEIUIEKTYaJIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH;

e pa3BUTHE MPEICTAaBICHUHA O HAYYHOM METOAE I[IO3HAHUS W
(opMHUpOBaHUE HCCIEAOBATEIBLCKOTO OTHOLIEHUS K OKpPYXaroluM
SIBJIICHUSIM;

e (opmMupoBaHHE HAy4YHOTO MHUPOBO33PEHHUS KaK pe3ysibTara H3y4eHHUs
OCHOB CTPOEHHUS MaTEPUH U PyHIAMEHTAJIbHBIX 3AKOHOB (DU3HUKU;

e (QopmupoBaHre YMEHHA OOBICHATH SABICHHUS C HCIOJb30BAHUEM
(U3HUECKUX 3HAHUU U HAyYHBIX J1I0Ka3aTeIbCTB;

e (opmupoBaHHe NPEACTABICHUN O PONH (PUIMUKHU ISl Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHA.

JlocTrkeHne 3TUX 1eneil o0ecrneynBaeTcs peleHueM CIeayonX 3a/1a4d B

nporecce u3ydeHus Kypca (pu3uKu Ha YpOBHE CPETHETO 00IIero o0pa3oBaHus:

e MpUOOpPETEHHE  CUCTEMbl  3HAaHMH 00  OOmMX  (PU3HUYECKUX
3aKOHOMEPHOCTSX,  3aKOHaX, TEOpUsX,  BKIOYAas  MEXaHUKY,
MOJIEKYJISIpHYIO  (DU3HKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (DHU3UKY U
AIIEMEHTHI aCTPO(PU3UKH;

e (QopmMupoBaHHE€ YMEHUW TPUMEHATh TEOPETUUYECKUE 3HAHUS IS
OObsiICHEHHS (PU3MYECKUX SBICHUM B TPHUPONE U [JIS TPUHSATHS
MPAKTUYECKUX PEIICHUHN B TOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEUIEHUS PA3IUYHBIX 337ad C SIBHO 3aJaHHOMU
(¢u3nuecKkord MOJENblo, 3ajad, MOAPA3yMEBAIOIIMX CaMOCTOSITEIbHOE
co3/1aHKe (PU3NYECKON MOJENH, aIEKBATHON YCIOBUSM 3a/1a4H;

e TOHWMAaHHE (PU3UYECKUX OCHOB W MPHUHIUIIOB JCUCTBUS TEXHHUECKHX
YCTPOWCTB W  TEXHOJOTMYECKUX TMPOLECCOB, HX BIUSHUS Ha
OKPYXaIOIIYI0 CPeLy;

e OBJAJICHUE METOJAMHU CaMOCTOSITEIBHOTO MIIAHUPOBAHUS U MPOBEACHUS
($u3HUEeCKUX IKCIEPUMEHTOB, aHAJIW3a U UHTEPHPETALMY HHPOPMALIUH,
OMpEENIeHHs] I0CTOBEPHOCTH MOIYYEHHOTO PE3YJbTara;

e CO3JIaHUE YCIOBUM JJi pa3BUTUS YMEHUN MPOEKTHO-UCCIIEI0BATEIbCKOMH,
TBOPYECKOU IEATEIBHOCTH.

Ha wuzydenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHEro OOIIEro
oOpazoBanus otBoautcs 136 vacoB: B 10 kitacce — 68 yacoB (2 yaca B HeJIENIO),
B 11 kimacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mporpaMme 1o (QU3MKe MepedeHb J1abOpaTOpHBIX H
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YUYWUTENb JI€JaeT BBHIOOP
poBe/ieHUs J1A0OPaTOPHBIX PabOT M OMBITOB C YYETOM HHJMBHIYaTbHBIX
0COOEHHOCTEN 00yJarOITUXCS.



COAEPXAHUE OBYYEHUA
10 KITACC

Pa3nen 1. ®u3nka U MeTOAbI HAYYHOI0 O3HAHUS

®usuka — Hayka o nmpupone. Hayunsle MeTOnbl MO3HAHUSA OKPYKAIOLIETO
mupa. Ponp skcriepuMeHTa M TEOPUM B NPOLECCE IIO3HAHUSA IPUPOJBI.
DKCIIEpUMEHT B (pU3HKeE.

MopenupoBanue Gu3HUECKUX SABICHUHN U mpoleccoB. HaydHble THIIOTE3HI.
duznvecKue 3aKOHbI U TEOpUH. | paHUIBI MPUMEHUMOCTH (GU3NYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBHS.

Ponb u mecto pusuku B (hopMHUpPOBaHUN COBPEMEHHOW HAYYHOU KapTUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele ¥ UU(PPOBBIE H3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JTATYHKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHuEe. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemernienue, cKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHUE MaTepHaJbHOM TOYKH, UX MPOEKIUU HA OCU CUCTEMbI KOOPIMHAT.
CioxeHne nepeMenieHuii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHENHHOE JBHKeHue. | paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMelIeHUsS
MaTepHaAIbHON TOYKU OT BPEMEHH.

CBobOoaHOE majzieHne. YCKOpEeHHe CBOOOHOTO MaeHUS.

KpuBonuueitHoe paBrkeHue. J[BMKEHME MATEpUAIBHOW TOYKH 10
OKPY>KHOCTH C TIOCTOSIHHOM II0 MOZYJII0 CKOPOCTBIO. YIJOBas CKOPOCTb,
nuHenHas ckopocTh. Ilepumon u yactora oOpamenusa. LleHTpocTpemMurensHoe
YCKOpEHHUE.

TexHuyeckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: CIHIOMETD,
JBIDKCHHE CHAPSIOB, IICMTHBIE U PeMEHHBIE TIepeaayu.

Jlemoncmpayuu

Monenb cucteMbl OTCUETA, MIUTIOCTPALUS KHHEMAaTHYECKUX XapaKTePUCTUK
JBIKCHUSL.

[IpeoOpazoBanre ABUKEHUHN C UCIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenue aBmkeHus Tejla, OPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO Ma/ICHHUS.

HanpaBienue ckopocTH npu ABUKEHUH MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomuol

N3yueHne HepaBHOMEPHOTO JBUKEHHUS C LETIBIO OMPEAEICHUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOIIEHUS MEXKIY NYTSIMHU, IMPOWJAECHHBIMU TEJIOM 3a
NOCJIEOBATEIIbHBIE PABHBIE IPOMEXKYTKM BpPEMEHU IMPU PABHOYCKOPEHHOM
JNBWKEHUH C HA4aJIbHOM CKOPOCTBIO, PABHOW HYIIIO.

N3yueHne 1BMKEHUS IAPUKA B BA3KOW KHUJIKOCTH.

N3yyenue nBmxeHus Tena, OpoIIeHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH [amunes. IlepBeii  3akoH  HeroToHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3uiuu cuii. Bropoit 3akon HetoTona
JUISL MAaTepUaIbHOU TOUKH. Tpernii 3akoH HproTOHA 1711 MarepraibHBIX TOYEK.

3akoH BceMupHoro Ttsrorenus. Cuna Tsoxectu. IlepBas kocmuueckas
CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Buawsl Tpenus (mokosi, CKOJIbXKEeHUS, KaueHus). Cuia TpeHHUs.
Cyxoe Tpenue. Cumia TpeHusl CKOJIbXEHUS U cuiia TpeHus mokost. Koadduiment
Tpenusi. Cuiia CONPOTUBIICHUS TIPU JABUKEHUHU TeJla B )KUJIKOCTH WUJIU Ta3e.

[TocTynarensHo€E U BpallaTeabHOE JBHKEHNUE a0COIOTHO TBEPIOTO TeEaA.

MOMEHT cHIIbI OTHOCHUTENBHO OCH BpameHud. [limewo cunbl. YcenoBus
paBHOBECHUS TBEPAOTO TEA.

TexHuueckue yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHE: MOIUIUITHUKY,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLIMN.

CpaBHEeHUE Macc B3aUMOICUCTBYIOIIUX TEN.

Bropoit 3akon HeroTona.

N3mepenue cui.

Cnoxxenue cui.

3aBUCUMOCTD CUJIbl YIPYTOCTH OT Ae(hOpMAaLIHH.

Hesecomocts. Bec Tena nmpu yCKOpEHHOM MOABEME U TTAJICHUU.

CpaBHeHUE CUJT TPEHUS MOKOS, KAYEHUS U CKOJIBKCHUSI.

YcnoBust paBHOBeCHs TBEPIOro Tena. Buabl paBHOBECHSI.

Yuenuueckuii skcnepumenm, nabopamopHvie pabomuwl

N3yuenue nBmxeHus Opycka Mo HaKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIIUX B MIPYKUHE U
pPE3MHOBOM 00pasIie, OT ux aAehopmaluu.

UccnenoBanne ycnoBuUW paBHOBECHUS TBEPIOrO Tejla, MUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynsc maTepuanbHON TOYKM (TE€a), CUCTEMbl MaTepUANIbHBIX TOYEK.
NMnynbsc cwiibl 1 M3MEHEHUE MMITYJbCA TENa. 3aKOH COXPAHEHHUSI MMITYJIbCA.
PeaxkTtuBHOE IBMKECHHUE.

Pabota cribl. MOIHOCTE CHUIIEL.

Kunernueckasi sHeprus marepuanbHOW TOYkH. TeopemMa 00 HM3MEHEHUH
KUHETUYECKOM DHEPTUU.

[TorennumanbHas DHEPIusl. [ToTennuanbHas SHEPTHs yIpyro
neopmupoBaHHoi TpykuHbl. [loTeHIManbHass dSHEprus Tejla BOJIU3H
MOBEPXHOCTH 3EMIIH.

[ToreHunanpHbie W HEMOTEHIMAIbHbIE  CcUJbl.  CBs3b  pabOTHI
HETIOTEHIUAJIBHBIX CUJI C M3MECHEHUEM MEXaHUYE€CKOM SHEPTrUM CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKOW dSHEPTUU.

VYrpyrue v HeyIpyrue CTOJIKHOBEHHS.

TexHndeckrue yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHUE: BOIOMET, KOIIED,
NPYKUHHBINA MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktruBHOE nBUXKEHUE.



[lepexo NOTEHIMAIBHON SHEPTUU B KHHETHYECKYIO U OOpaTHO.

Vuenuueckuii sxcnepumenm, rabopamopmule pabonol

N3ydenne aOCOMIOTHO HEYMPYroro yaapa ¢ MOMOIIBIO ABYX OJHMHAKOBBIX
HUTSHBIX MasgTHUKOB.

HccnenoBanue cBs3u pabOTHI CHIIBI C U3MEHEHUEM MEXaHUYECKON SHEPTUU
TeJa Ha MPUMEPE PACTIKEHUS PE3UHOBOIO JKI'yTa.

Paspnen 3. MojiekyasipHas pusuka 1 TepMOAUHAMHUKA

Tema 1. Ocrogvl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYIISIPHO-KUHETUYECKOM TEOPUH U MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aMMOJICMCTBUSL YacTHUI] BelIECTBA. MoJEIn CTPOEHHUSI Ta30B, JKUIKOCTEU M
TBEPJIBIX TEJl U 0OBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeie. Macca
1 pazMmepsl MosieKya. Kommuectso Bemectsa. [loctosaras ABoraapo.

TemoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmeparyp
Llenbcus.

Mopnens wupeanbHOro rasza. (OCHOBHOE ypAaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUHU HJICaIbHOTO ra3za. AOCOIOTHas TeMmIeparypa Kak Mepa
CpelHEell KUHETHYECKOM SHEpPruM TEIJIOBOro ABMXKEHHMS vactul rasza. lllkana
temneparyp KeneBuna. ['a30Bbie 3akoHbI. YpaBHEHME MeHneneeBa—KianeipoHa.
3akoH JlansroHa. M30mponeccs B BACAIBHOM Ia3e C NOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['papuyeckoe mpeacTaBIeHUE M30MPOLIECCOB: M30TEpMa, M30X0pa,
nzo0bapa.

TexHuyeckue ycTpoWcCTBa M MPAKTUYECKOE NPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOIINE JAUCKPETHOE CTPOEHME BeunlecTBa, Gororpaduu
MOJIEKYJI OPraHUYECKUX COEAMHEHUIA.

OnbIThl 0 U PY3UH KUIKOCTEN U Ta30B.

Monenb OGpOyHOBCKOTO ABUKEHUS.

Mopnens onbita [lITepHa.

OneIThI, JOKa3bIBAIOLINE CYLLECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aNMOJCHCTBUSL.

Monenb, WITIOCTpUPYIOLLAs IPUPOAY JaBICHUS Ta3a Ha CTEHKH COCYa.

OnpIThl, WUTIOCTPUPYIOLIUME YpPABHEHUE COCTOSHMS UICAIbHOTO rasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

Onpenenenue Maccol BO3yXa B KJIACCHOM KOMHATE HA OCHOBE M3MEpPEHUN
00bEMa KOMHATBI, JABJICHUS U TEMIIEPATYPhI BO3/AyXa B HEMl.

HccnenoBanne  3aBUCUMOCTH — MEXKAYy  [apaMeTpaMud  COCTOSIHUS
pa3pexeHHOro rasa.

Tema 2. Ocnoebt mepmoOuHamuku

TepmonnHaMuueckas cucreMa. BHyTpeHHsIs SHeprus TEpMOAMHAMUYECKON
CUCTeMBbl W cnocoObl €€ wu3MeHeHus. KoimuecTBo TemioTel W pabora.
BHyTpeHHs 3HEeprus OIHOATOMHOIO HACAJIBHOIO rasa. Buael Teruionepenadn:
TEIIONPOBOJHOCTD, KOHBEKIIMS, U3JIyYCHHE. YACIbHAS TENIIOEMKOCTD BEIIECTBA.
KonnuecTBo TemnoTel pyu TEIIonepeaaye.

[lonsitTue 06 anmabarHoMm mnporecce. [lepBblil 3aKOH TEPMOAMHAMUKH.
[IpumeHeHne nepBoro 3akOHa TEPMOJMHAMUKHU K M3omnpoueccaM. I'papuueckas
UHTEpIpeTanus padboThl rasa.

Bropoii 3akoH TepMonuHamuku. HeoOpatuMocTh mpoueccoB B PUPOJIE.



TennoBble  MamuHbl.  [IpuHUOMNBI  AEUCTBUS  TEIJIOBBIX — MAIIIMH.
[IpeoOpa3zoBanus SHEPTUH B TEIUIOBBIX MamumHax. KoaddummeHT mone3Horo
nevictBus TerioBod mammebl. [{ukn KapHo m ero xosdduimeHT mone3noro
JNEUCTBUA. DKOJIOTMYECKHUE MPOOIEMBbI TEIIIO3HEPTETHKHY.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CTOPaHMUsI, OBITOBOM XOJIOMUILHUK, KOHAUITHOHED.

Jlemoncmpayuu

N3mMeHeHre BHYTPEHHEN SHEPruM Tejla MpU COBEPIICHUU paOOThI: BBLIET
MpoOKW M3 OyTBUIKK TOJ JACHCTBHEM CXKAaTOrO BO3MyXa, HarpeBaHwe 3(Qupa B
JATYHHOU TpyOKe myTéM TpeHUS (BUACOAECMOHCTPAIIHS).

W3meHeHne BHYTpEHHEN 3HEPTUU (TEMITEpaTyphbl) Tella IPH TEIUIoNepeaaye.

OnbIT Mo aguabaTHOMY pacCUIMPEHUI0 BO3Ayxa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Monenu mapoBoil TypOWHBI, JBHUrareisi BHYTPEHHEIO CropaHus,
PEaKTUBHOIO JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopHuie pabomuwl

N3mepenne yaenpHON TEIMIOEMKOCTH.

Tema 3. Acpezammnuie cocmoanusn eeuwjecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcalus. cnapenue u kunenue. AOCOMOTHAS U
OTHOCHUTEJbHASA BJIQXHOCTh BO3Ayxa. HacwlllleHHBIA map. YaenbHas TeIuioTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIEPATyPbl KUTICHUS OT JaBJICHUS.

Teépnoe Tteno. Kpucramnuyeckue u amMopdHbie Tena. AHU30TpONuUs
CBOMCTB KpucTamioB. JXunkue kpuctamwibl. COBpEMEHHBIE MaTepHUalbl.
[InaBneHue u KpucTamIu3amus. YieilbHas Teriora miabienus. Cyomumarnis.

VYpaBHeHUE TEIJIOBOTO OanaHca.

TexHuueckue yCTpoOWCTBA U MPAKTUUECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUU TTOTYUYEHUSI COBPEMEHHBIX MaTEpHasIoOB,
B TOM YKCJIC HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMlCTBa HACBIILIEHHBIX MAPOB.

Kunenue npu noHW>KEHHOM JIaBJICHUH.

CnocoObl u3MepeHus BIaXKHOCTH.

HaOmntonenue nHarpeBaHus U MIIABJICHUS! KPUCTAIUIMUECKOTO BEIIECTBA.

JleMoHcTpalusi KpUCTaJIIOB.

Yuenuueckuii skcnepumenm, nabopamopHvie pabomuol

N3mepenre 0THOCUTETbHON BIaXKHOCTH BO3IyXa.

Pa3znea 4. DiieKTpOAMHAMUKA

Tema 1. Inexmpocmamuxa

DJIeKTpU3alus Tell. DJNEKTPUYECKUU 3apsia. [Ba BHAa SJIEKTPUUYECKUX
3apsinoB. 1IpOBOOHMKHM, AMAIEKTPUKHA M TOJYIPOBOJHUKH. 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsa.

B3anmoperictBue 3apsnoB. 3akoH Kynona. ToueuHblid 3eKTpUIeCKAN 3apsil.
Onekrpuueckoe mnoje. Hampsok€HHOCTh dneKkTpudeckoro mnois. [IpuHnomn
CYyHEPHO3ULINN JEKTPUUECKUX NOJIeH. JIMHNKM HAanpsHKEHHOCTH AIEKTPUUYECKOTO
OJISL.

PaGora cun oanexrpocrarnueckoro mnons. [lotenmuan. Pa3HocTb
NOTEeHUMANOB. [IpOBONHUKM W JUANEKTPUKU B DIIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpuyeckass IpOHUIAEMOCTb.

OnekrpoéMkocThb. KoHeHcarop. DIeKTpOoEMKOCTh INIOCKOTO KOHIEHCATOPa.
DHeprus 3apsyKEHHOTO KOHAEHCATOPA.



TexHHUeCKHEe YCTPOWCTBA M NPAKTHUYECKOE IIPUMEHEHME: SJIEKTPOCKOIL,
AIIEKTPOMETP, IIEKTPOCTATUYECKAS 3alllUTa, 3a3€MJIIEHHE 3JIEKTPOIPUOOPOB,
KOHJIEHCATOp, KONIMPOBAJIbHBIN anlapar, CTPYWHBINA IPUHTED.

Jlemoncmpayuu

YCTPOUCTBO ¥ IPUHLMII JEUCTBUS AIEKTPOMETPA.

B3auMmopelicTBrue HaA3IEKTPU30BAHHBIX TEJL.

DIEKTPUUECKOE TOJIE 3apsHKEHHBIX TEI.

IIpOBOINHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DNeKTpocTaTUIeCKast 3aluTa.

JIMDNEKTPUKH B DIIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTbh 3JEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAropa OT IUIOMIAIn
IJTACTHH, PACCTOSIHUSA MEKIY HUMH U TUDJIEKTPUYECKON IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepenne 3nekTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuyeckuit mox. Toku ¢ paznuunvlx cpedax

DJIEKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHUA SJIEKTPUYECKOTO TOKAa.
Uctounnku toka. Cuita Toka. [I0CTOSHHBIN TOK.

Hanpsixenne. 3akon OMa 171 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBJIEHUE. YIEIBbHOE CONPOTUBIICHHE BEIIECTBA.
[TocnenoBarenpHOE, NapAILIETBHOE, CMEIIAHHOE COETMHEHUE TTPOBOTHUKOB.

PaGora onexktpudeckoro Toka. 3akoH JDxoyns—Jlenna. MourHOCTb
ANIEKTPUYECKOTO TOKA.

DNEKTPOABMKYIIAsl CUJIa U BHYTPEHHEE CONPOTHBIICHUE MCTOYHMKA TOKA.
3akon Owma g TONHOM (3aMKHYTOM) »JekTpudeckoil 1menu. KopoTkoe
3aMbIKaHHE.

ONEKTPOHHAsT  MPOBOAMMOCTH  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONIPOTHBIIEHUS] METAJJIOB OT Temneparypbl. CBEpXITPOBOIAUMOCTD.

DJIEKTPUYECKHUM TOK B BaKyyMe. CBONCTBA ANEKTPOHHBIX ITyUYKOB.

[MonynpoBognuku.  CoOCTBEHHas M NpUMEcCHass  IPOBOAMMOCTD
oJlynpoBoAHKUKOB. CBoiicTBa p—n-nepexona. IlomynpoBogHUKOBBIE TPUOOPBHI.

OJEKTpUYECKUM TOK B pacTBOpaX M  pacIulaBax JJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS AUCCOLMALNSL. DNEKTPOIIN3.

DIIEKTPUUYECKHI TOK B razax. CamMOCTOSITENIbHBI U HECAMOCTOSITEIbHBIN
pa3psan. Monnus. [1na3ma.

TexHHuecKkne yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETP,
BOJIETMETP, PEOCTaT, HCTOYHHKM TOKa, 3JIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHbIH
JIMOJ1, TEPMHUCTOPBI U POTOPE3IUCTOPHI, MOTYITPOBOAHUKOBBIN JUOJ, TajbBAHUKA.

Jlemoncmpayuu

N3mepenue cuitbl TOKa U HaNPSIHKEHUS.

3aBUCHUMOCTbH CONPOTUBJIEHUS LWIMHAPUYECKUX MMPOBOJAHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOr0 CEYEHUS U MaTepuaa.

CmenmaHHOE COeAMHEHNE TPOBOIHUKOB.

[Ipsamoe wu3MepeHue HIIEKTpOABMXKYIIEH cuibl. KopoTkoe 3ambikaHue
rajbBaHMYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTbH CONIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AIEKTPOJIUTOB.

NckpoBoii pa3psa U IpOBOAUMOCTb BO3AYyXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AHOAA.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomol



W3ydeHne cMEIaHHOTO COSAMHEHUS PE3UCTOPOB.

H3mepenne aeKTpoaBUKYIIEH CHUJIbl HCTOYHUKA TOKA M €r0 BHYTPEHHETO
COTIPOTUBIICHHUS.

HaGmronenue snexkrponmsa.

Me:xknpeaMeTHbie CBA3M

Nzydenue kypca pusmku 6azoBoro ypoBHs B 10 kiacce oCyIIeCTBIsSETCS C
y4E€TOM COMEPIKATEIbHBIX MEXIIPEIMETHBIX CBA3CH C KypcaMu MaTeMaTHKH,
OHMONOruu, XMMHUHU, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemuvie nouamus, CBI3aHHbIE C U3YYEHUEM METOJIOB HAyYHOTO
MO3HAHUS: SIBIICHUE, HAyYHBIA (akT, runoresa, pu3nyueckas BEIUMUMHA, 3aKOH,
Teopusi, HaOIIOEHUE, SKCIIEPUMEHT, MOJICIUPOBAHNE, MOJICIIb, H3MEPEHHUE.

Mamemamuka: pelleHue CHUCTEMbl YypaBHEHUH, JHHEWHas QyHKUIHUA,
napaboa, runep0oia, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CHHYC, KOCHHYC, TAaHTEHC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPHI U MX MPOEKIIMU HA OCH KOOPJIWHAT, CJI0KEHIE BEKTOPOB.

buonoeus: mexannueckoe IBUKEHUE B )KUBOM TIpupoje, 1uddy3usi, ocMoc,
TETUI000MEH KUBBIX OPTAaHU3MOB (BHIbI TETIONIEPEAaYH, TEIIJIOBOE PAaBHOBECHE),
AIIEKTPUIECKHUE SBICHUS B )KUBOU MPHUPOIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYI,
MOJTb BEIIECTBA, MOJISIPHAS MACCa, TEIUIOBBIE CBOMCTBA TBEPABIX TEI, )KUIKOCTEH
Y Ta30B, SIEKTPUYECKHE CBOWCTBA METAIIJIOB, SJICKTPOIUTUYECKAS TUCCOIHAIIHS,
raJibBaHHUKaA.

T'eoepaghus: BIaxHOCTh BO3AyXa, BETPBI, 0ApOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHre IBWKEHHUHN C UCTIOIB30BAHHEM MEXaHU3MOB,
y4€T TpeHHs] B TEXHWKE, MOAIIUIHUKHA, WCIOJIh30BAaHHE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHKE (pakeTra, BOJOMET W JAPYTHUE), ABUTATEIh BHYTPEHHETO
CropaHus, mapoBas TypOrHa, OBITOBOM XOJOAMILHUK, KOHIAUIIMOHED, TEXHOIOTUU
MOJTyYeHHUs COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AIEKTPOCTATUYECKas 3all1Ta, 3a3eMJICHUE AIIEKTPOIIPHOOPOB,

KCEpOKC,  CTPYWHBIM  TPHUHTEP,  DJEKTpOHArpeBarejbHble  MPHUOOPHI,
AIIEKTPOOCBETUTETbHBIE MPUOOPHI, rajJbBaHUKA.
11 KJITACC

Pa3znea 4. DiieKTpOAMHAMUKA

Tema 3. Mazcnummnoe noae. I1eKmpoMazHUMHAA UHOYKYUSA

[TocrossHHbIE  MarHuThl. B3aMMOAEHWCTBHE TIOCTOSIHHBIX  MAarHUTOB.
MarautHoe 1one. Bektop MarHMTHOM WMHAyKUMU. [IpuHIun cyneprnosuuuu
MarHuTHBIX noje. JInaum marauTHoM uHAyKunu. KapTuHa nmuHAil MarHUTHOM
WHIYKIAH MO0JI TOCTOSIHHBIX MarHUTOB.

MarauTHOoe mMoJie TPOBOAHMKA C TOKOM. KapTuHa IHMHUNA WHAYKIUU
MAarHMuTHOTO TOJISl JUIMHHOTO MPSAMOTO MPOBOJHMKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOAHUKA, KaTylIku ¢ TokoM. OnbIT Opcrena. BzanmoneicTeue mpoBOAHUKOB
C TOKOM.

Cuna Amnepa, €€ MOIyJib U HaIllpaBJICHUE.

Cuna JlopeHnia, €€ momynb M HampabiieHuE. JIBH)KEHUE 3apsSyKEHHOU
YacTHI[bl B OTHOPOJHOM MarHuTHOM mnosie. Padora cuiibl JlopeHia.

SIBiieHne DNEKTPOMArHUTHOM HMHAYKUMU. lIOTOK BEkTOpa MAarHUTHOMU
WHIAYKIUHU. OJEKTPOABMKYIAs CHJIA WHIYKIUU. 3aKOH AJIEKTPOMArHUTHOM
unaykuuu Gapanes.



BuxpeBoe anexTpuyeckoe moje. DIEKTPOABIKYIIAS CUia WHIYKIHU B
MIPOBOAHUKE, ABHXKYLIEMCS TOCTYIATEIBHO B OJHOPOJHOM MAarHUTHOM I10JI€.

IIpaBuino Jlenna.

NHayKTUBHOCTh. SIBlIEHWE CaMOMHAYKLUHU. OJEKTPOABMXKYILIAS CHUJIa
CaMOMHAYKIUH.

DHeprusi MarHUTHOTO NOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHuueckne ycCTpoiCcTBa M MPAKTUYECKOE NPUMEHEHUE: IMOCTOSHHbIC
MarHuThl, 3JEKTPOMArHUThI, 3JEKTPOJBUraTENlb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTHL], MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MTy4YKa MAarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TIOJIS.

B3anmonericTBue AByX NMPOBOIHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBneHMe 3EKTPOMArHUTHON UHIYKIIMH.

IIpaBuino Jlenna.

3aBUCHUMOCTD AIIEKTPOABIKYILIEN CHIIBI HHAYKIIMH OT CKOPOCTH U3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3yyeHne MarHuTHOTO MOJISL KATYIIKH C TOKOM.

HccnenoBanue neiCTBUS MOCTOSTHHOTO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue sBiI€HUS SIEKTPOMArHUTHOW UHTYKIUU.

Pasnen S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 3;1eKmpomMazHUmMHble KONEOAHUSA

KonebarenbHast cucrema. (CBOOOAHBIE MEXaHMYECKUE  KOJEOaHMS.
I'apmonunueckue konebanus. Ilepuon, yactora, ammiutyaa u ¢as3a kKoaeOaHU.
[IpyxvHHBIN MassTHUK. MaTeMaTnyecKuii MasiTHUK. YpaBHEHNE TaPMOHUYECKUX
kosieOanuil. [IpeBparieHue sHepruu Npy rapMOHUYECKUX KOJICOaAHHUSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE KOJIeOaHUS B
ueaibHOM KOJIeOATeJIbHOM KOHTYype. AHAJOTUsi MEXAY MEXaHUYEeCKUMH MU
ANIEKTPOMArHUTHbIMU KoJieOaHusiMu. Dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUU B UJICATILHOM K0J1e0aTeIbHOM KOHTYPE.

[IpencraBnenne 0  3aryxarolmux  KoneOaHUAX.  BBIHYXIEHHBIE
MexaHuueckue koneOaHus. Pe3oHaHc. BBIHYXIEHHBIE 53JIEKTPOMArHUTHBIE
KoJieOaHusl.

[lepemennbiii Tok. CHHyCOWITANbHBIA TIEPEMEHHBIA TOK. MONIHOCTH
NEPEMEHHOT0 TOKa. AMIUIUTYOHOE M JCHCTBYIOIIEE 3HAUYECHUE CUJIbI TOKA U
HaNpPSHKEHUS.

Tpauncdopmarop. [IpousBoacTso, nepeaaya v noTpedIeHUE IMEKTPUIECKON
OHEPTrUU. DKOJIOTUYECKHUE PUCKHU IIPU POU3BOIACTBE AIEKTpodHeprun. Kynerypa
MCII0JIb30BAHMS DJIEKTPOIHEPTUU B IIOBCEAHEBHOM KU3HHU.

TexHuyeckne ycTpouCcTBa M NPAKTUYECKOE IIPUMEHEHHUE: IEKTPUUYECCKUAN
3BOHOK, FEHEPATOP MIEPEMEHHOIO TOKA, JINHUU JIEKTPOIIepenay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJeOaTeslbHON cHUCTeMBbl (MPYKUHHBIA WIN
MaTeMaTU4eCKUI MasTHUK).



Habmionenune 3aTyxamomux KoneOaHuil.

HccnenoBanne CBOMCTB BBIHYKJIEHHBIX KOJIEOaHUM.

HaGmronenue pezonanca.

CBOOOIIHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHHUS.

OcuumiorpaMMsl (3aBUCUMOCTH CUJIbI TOKa M HAaIPsDKEHHSI OT BPEMEHM)
JUTSI 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHanc mnpu mocnenoBaTeIbHOM COEIMHEHMH PE3HCTOpPA, KaTyIIKH
MHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb JIMHUAN 3IEKTPOIEpPEIadH.

Vuenuueckuii sxcnepumenm, rabopamophule pabonvl

HccnenoBanue 3aBUCMMOCTHY IEPHOAA MAJIBIX KOJIEOAHUM Tpy3a HA HUTH OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnenoBaHne TEpEMEHHOT0 TOKa B LENM W3  IOCIEA0BATEIBHO
COEIMHEHHBIX KOHJEHCATOPa, KaTyIlIK! U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHUNHblE 60IHbL

MexaHndeckue BOJIHBI, YCIIOBUsI pacnpocTpaneHud. llepmon. Ckopocth
pacnpocTpaHeHHus M JUIMHA BOJIHBL. llomepedHble W TPOAOIbHBIE BOJIHBI.
WNurtepdepenuus u Auppakuus MEXaHUUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. | poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. YCIOBUS U3TyUEHUS AIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenranusa Bektopos E, B, V B anexkrpomarautHoi BoaHe. CBoMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTPaXEHHE, TPEIOMIICHHE, MTOJIApU3aLus, Tu(paKiys,
uHTepdepeHius. CKopoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkaya 3neKTpOMarHUTHBIX BOJIH. [ [pMeHeHe AIeKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHuMIIBI paInOCBA3U U TeNEeBUICHUA. Paguonokanus.

DNEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH Cpeibl.

TexHuyeckue ycTpoOMCTBa M MPAKTHUECKOE NPUMEHEHHWE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JTUArHOCTHMKA B TEXHHMKE U MEIUIMHE, pajaap,
paguonpUEMHHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-nieub.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHEHHE MOMEPEUHBIX U MTPOJOJIbHBIX BOJIH.

Koneoumtomieecs Teno Kak HICTOYHUK 3BYKa.

HaGnionenue orpaxxeHust U NpesIOMIICHUSI MEXaHUYECKHUX BOJIH.

HaGmonenue nunteppepeHnu u 1udpakiiyi MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmtonenue cBsi3u TPOMKOCTH 3BYKa W BBICOTHI TOHA C AMIUIUTYAOW H
4acTOTOM KoJIeOaHUH.

HccnenoBanne  CBOWCTB — DJJIEKTPOMATHUTHBIX — BOJH:  OTPa)KCHWE,
pesIoMIICHHE, TTONISIpU3alus, IMPpaKkuus, THTEpPEepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. lIpsMonuHENHOE paclpocTpaHEHHE CBeTa B
OIHOPOIHOM cpene. JIyu cBera. ToueuHbI HCTOUHUK CBETA.

OTtpakeHnue cBera. 3akOHbI oTpaxkeHus ceeta. [locTpoeHue n3o0paxenuii B
IUIOCKOM 3€pKajle.

IIpenomnenue cBera. 3akOHbl MpPENOMIICHUS CBeTa. AOCOIOTHBIN
nokasarens npenomieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbii yromn
IIOJIHOTO BHYTPEHHETO OTPAKEHUS.

Hucniepcus cBeta. ClIokHBIN cocTaB 0esoro cBera. L[BeT.

CobOuparoe u pacceuBaromive JuH3bl. ToHkasg nmH3a. DOKycHOe
paccTosiHMe W ONTUYECKas cujla TOHKOM JuH3bl. [locTpoenue n3obpaxkeHuil B



cOOMpAIOIIKX U paccenBarouX JTuH3ax. opMysna TOHKOW JTUH3bI. YBEIHMUCHUE,
JABa€MOE€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas omnrtuka. WuTepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBust HAOMIONEHWST MAaKCUMyMOB M MHUHUMYMOB B HWHTEP(EPEHIIMOHHON
KapTUHE OT ABYX CHH(pA3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakuus ceta. JudpakmuonHas pemérka. YCIOBHE HAOTIOACHUS
[JJaBHBIX MAaKCUMYMOB IIpd MaJCHHUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPaKIIUOHHYIO PEIIETKY.

ITonspuzanus ceera.

TexHuueckue ycTpoiicTBAa M NPAKTUUECKOE NPUMEHEHHE: OYKH, JIyma,
(oTroanmapar, MPOEKUHUOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAas
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TIOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pacHpOCTPaHEHUE, OTPAXKEHUE U TPETOMIICHHUE CBETA.
OnTuyeckue npudopsI.

[TonnHOE BHyTpeHHEE OTpakeHne. Mojenb CBETOBOAA.

HccnenoBanue cBOKWCTB U300pakKeHH B JIMH3AX.

Monenn MEUKpPOCKOTIa, TEJIECKOTIA.

Habmtonenue nunrepdepeniinu ceera.

Habmtonenue audpakiuu ceera.

HaOmtonenue aucnepcuu cBera.

[Tony4yeHue cekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.

HaGmronenue nossipusanyiv CBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepenne nokaszaresns NpeoMIICHHs CTEKIIa.

Uccnenosanue CBOMCTB M300paXKeHU B JIMH3AX.

HabGmntonenue aucnepcuu cBeTa.

Pasjnesn 6. OcHOBBI crIeMAIbHON TEOPUH OTHOCHTEILHOCTH

I'paHniel OpPUMEHUMOCTH — KJlacCMYeckor  Mexanuku. [locrymarsr
CIIEIHAIIBHOW TEOPHUH OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYNS CKOPOCTH
CBETa B BaKyyMe, IIPUHLNIN OTHOCHUTEJIBHOCTH DWHILITEHA.

OTHOCHUTENBHOCTh ~ OJHOBPEMEHHOCTU.  3aMEJICHUE  BPEMEHH U
COKpAILECHUE JIJTUHBI.

DHEpPrust U UMIYJIbC PENSITUBUCTCKON YaCTUIBI.

CBsi3p Macchl C DHEPTHEM W HMIYJIbCOM PEISTUBUCTCKOM YaCTHULIBI.
DHEprus MoKosl.

Pazgen 7. KBanToBasi puzuka

Tema 1. Inemenmuvt K6AHMOBOU ONMUKU

®oronsl. Popmyna [lnanka cBsizu sHepruu (OTOHA C €ro YacTOTOM.
DOHeprusi 1 UMNyIbC GOTOHA.

OtkpeiTue u uccinegopanue ¢orosrdpdexra. Onbitet A. I. Cronerona.
3akonbl pororddexra. YpaBHenue OitHimreitHa s dotodrddexra. «KpacHas
rpanuna» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IeHCTBUE CBETA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT,
doTonarymk, coHeuHas 0aTapesi, CBETOANO.



Jlemoncmpayuu

@013 (hHeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3ak0HOB BHEIIHETo GpoTodddexTa.

Ceeroauon.

Conneunas O6arapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnwiTel Pe3epdopaa mo paccesHUO o -4acTHII.
[lmanerapnas mopens aroma. Iloctynatel bopa. M3myuenne m mnomiomeHue
(OTOHOB MpHU TMEpexoe aToMa C OIHOTO YPOBHSI dHEPrHMHM Ha JIpyrod. Bumsl
crekTpoB. CHEKTP yPOBHEH SHEPTHH aTOMa BOZOPO/A.

BonnoBeie cBorictBa uactun. Bomnbsl ge bpownnsa.  KopryckynsipHo-
BOJTHOBOM JyaJli3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3IIyYEHUE.
TexHn4YeCcKHne yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHME: CIIEKTPaIbHBIN
aHalin3 (CIEKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Monens onbiTa Pezepdopra.
Ornpenenenue JUIMHBI BOJIHBI JIa3epa.
HalGmronenue nruHeyaThiX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, radopamoprvie pabomoi
HaOmntonenue nuHedyaToro crexkrpa.
Tema 3. Amommnoe a0po
DOKCIIEPUMEHTHI, JT0KA3bIBAIOIIME CIOKHOCTh CTPOEHHUs sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiThl  Pe3zepdopna mno  ompeaeneHur0  cocCTaBa
paauoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, OeTa-, ramma-u3Iy4deHHs.
BnusgHaue pagnoakTUBHOCTH Ha )KMBBIE OPTaHU3MBbI.
OTtkpeiTHE NpoTOHA U HeWTpoHa. HykinonHas moxens anapa leiizenoepra—
NBanenko. 3apsan saapa. MaccoBoe uucio siapa. U30tormsl.
Anbda-pacnaa. DJIEKTpOHHBIH W TO3UTPOHHBIM Oera-pacnaa. ['amma-
M3JIy4yeHre. 3aKOH paJIMOAKTUBHOIO pacIaja.
DHeprus CBs3M HyKJIOHOB B sifipe. AnepHbie cunbl. [JedexTt maccsl sapa.
SAnepnsble peakunu. [leneHne u CUHTES s€Ep.
Anepnswiii peakrop. Tepmosinepubiii cunTe3. [IpobieMbl U MEPCTIEKTHUBBI
AIEPHON SHEPIETUKH. DKOJOTHUECKHUE ACTIEKTHI SIAEPHON IHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTopl HaOMIONEHUS U PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.
@dyH1laMEeHTaJIbHbIE B3auMoOJecTBUs. EIMHCTBO (Pu3Myeckoil KapTUHBI
Mupa.
TexHHueckne YCTpOWCTBA W MPAKTUYECKOE MNPHUMEHEHHUE: HO3UMETP,
kaMmepa BunbcoHa, siiepHblil peaktop, aroMHasi Oomoa.
Jlemoncmpayuu
CY€T4YMK MOHU3UPYIOIIHUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamoprvie pabomol
Uccnenosanue TpekoB yacTuil (10 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTHI aCTPOHOMUHU M ACTPOPU3UKH

DTamnsl pa3sBuUTUA aACTPOHOMUHU. HpI/IKJIaI[HOC H MHPOBO33PCHUCCKOC
3HA4YCHUC aCTpOHOMI/II/I

Bup 3Bé3gnoro nHeba. Co3Be3nus, sipkue 3BE3bI, MJIAHETHI, UX BUIUMOE
JIBHYKEHUE.



ConHeyHas cucrema.

Connue. ConHeuHas akTUBHOCTb. McTouHuK sHeprun ConaHua M 3BE3N.
3BE31bI, UX OCHOBHBIE XapaKTEPHUCTUKHU. [[narpamma «CnekTpanabHBIA Kilacc —
CBETUMOCTBY». 3BE3/bl IVIABHOM MOCIIENOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3] ITIABHOW IOCIJIEIOBATEILHOCTH. BHyTpEeHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUH U 3BoItonnK CoaHIA U
3BE3/. DTanbl )KU3HH 3BE3I.

Mneunsiii Iyt — Hama ['anaktuka. [lomoxxenune u aBuxenue ConaHua B
l"amakTuke. Tunel ranakTuk. Paguoranaktuky v kBasapsl. YEpHBIE OBIPHI B sIAPAX
rajgakTHK.

Bcenennas. Pacmupenne Bceenennoit. 3akon XaO0ma. PasOeranwue
ranakTuk. Teopus bonbmoro B3psiBa. PennkroBoe usirydeHue.

MacmtabHas ctpykrypa Beenennoi. Meraranakruka.

Hepeménnsie mpoOiemMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

HaGmronenust HeBOOPYKEHHBIM [1a30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUM 1T OTIPEAEIICHHS MTOJIOKEHUS HEOECHBIX 0ObEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Hs1 CeBEPHOTO MOyIIapys U IPKHUE 3BE3BI.

Habmtonenus B teneckon JlyHsl, mianet, Mieunoro IlyTu.

O0o01aKoLIee MOBTOPEeHHE

Ponb ¢u3uMkM W acTpOHOMUUM B HKOHOMUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJIBHOM W 3THYECKOM cdepax HesATENbHOCTH YEJIOBEKa, POJIb U MECTO
(U3MKM W acCTPOHOMUM B COBPEMEHHOM HAaydyHOM KapTUHE MUpa, poJib
dbuznyeckot Teopur B GOPMUPOBAHUU TIPEACTABICHUN O (PM3UYECKON KapTUHE
MHpa, MecTo (U3MYECKOW KapTUHBI MUpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIE CBSA3H

N3yuenue kypca ¢puznuku 6a30B0ro ypoBHs B 11 kiacce ocyniecTsisieTcs ¢
YYETOM COIEPKATENBHBIX MEXIIPEAMETHBIX CBS3€d C KypCaMM MAaTE€MATHKH,
OMOJIOTUHU, XUMHH, TeOTpapuu U TEXHOJIOTHH.

Meowcnpeomemuvie nouamus, CBI3aHHbIE C U3YYEHUEM METOJIOB HAyYHOTO
MO3HAHUS: SBJICHHE, HAy4YHbIA (DaKT, runores3a, puanyeckas BEIUYMHA, 3aKOH,
TEOpHsl, HaOMIOIEHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CUCTEMBl YPAaBHEHHM, TPUTOHOMETPUYECKHE
(GYHKIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXKJIECTBO, BEKTOPbI M UX MPOEKLUMH HAa OCHU KOOPAHMHAT, CIOKEHUE BEKTOPOB,
IPOU3BOJHBIE DJIEMEHTAPHBIX (DYHKIMM, MPU3HAKK MOA0OUS TPEYroIbHUKOB,
ompeiesIeHUE IOMAAN TUIOCKUX GuUryp u oobEmMa Ter.

buonocus: s>nekrpuyeckue SIBICHUS B >KMBOW MpUpPOAE, KoyeOaTelbHbIE
JIBUXCHUS B )KUBOU IIPUPOJIE, ONITUYECKHUE SABJICHUS B )KUBOU IIPUPOJE, 1EUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumusi: CTPOCHHE AarOMOB M MOJIEKYJ, KPHUCTaJUIMYECKAas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAUIMYECKOM  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagpusi: MarHUTHBIE TIOJIIOCA 3€MJIM, 3aJIEKU MArHUTHBIX DY/,
(poTrochEMKa 36MHON OBEPXHOCTH, IPEACKA3aHUE 3EMIIETPSCEHUN.

Texnonocus: JIMHAMA DIIEKTPOIIEPENAY, TIEHEPATOp IIEPEMEHHOIO TOKa,
IEKTPOABUIATENb, UHAYKIIMOHHAS II€Yb, pajap, PaavuoINpUEMHUK, TEIEBU30D,
aHTeHHa, TesnedoH, CBY-neub, NpOEKIMOHHBIN anmapar, BOJOKOHHAs OINTHKA,
COJIHEYHas Oarapest.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA INPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydyebHoro mpeamera «Ddu3uka» Ha ypOBHE CPEIHErO OOIIETO
o0OpazoBaHus (0a30BbIN YPOBEHB) JOJIKHO 00ECIIEUUTh JOCTUKEHUE CIETYIOIINX
JTUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yiabTaTbl OCBOCHMS Yy4yeOHOro mnpenMera «DuU3UKa»
JNOJDKHBI ~ OTpakaTb ~ T'OTOBHOCTB M CIIOCOOHOCTh  OOyYaroIIUXcs
PYKOBOJICTBOBAThCSI C(OOPMUPOBAHHOM BHYTPEHHEH TO3UIMEN JIMYHOCTH,
CHUCTEMOW IEHHOCTHBIX OPHUEHTAIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUM,
COOTBETCTBYIOIIMX TPAJULIMOHHBIM LIEHHOCTSM POCCHUHCKOro O0OIlECTBa,
paclIMpeHne JKU3HEHHOTO OIbITa W ONbITa JACATEIBHOCTH B IIPOLECCE
peanu3anyyi OCHOBHBIX HANpPABICHUN BOCIIATATEIBHOW JEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH I'PAKTAHCKON MO3UIUHU 00yHaIOLIErocs Kak akTHBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUICKOTIO OOLIECTBA;

MPUHATHE TPATUIUOHHBIX OOIICUETIOBEUECKUX T'yMAaHUCTUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENBHOCTh B HHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPABJIEHUHU B 00pa30BaTEIbHON OpraHu3aliy;

YMEHUE B3aMMOAEHCTBOBATH C COUATIbHBIMA MHCTUTYTaMH B COOTBETCTBUU
¢ uX QYHKIUSIMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJOHTEPCKOMN JESITEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hopMHUPOBAHHOCTh pOCCUICKOU rpa)XJaHCKOU WJICHTUYHOCTH,
MaTPUOTHU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHXXEHUSIM
POCCUICKHX YUEHBIX B 001aCTU (PU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO NTOBE/ICHHUS;

CIIOCOOHOCTbH OLIEHMBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NESITEIIbHOCTH YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYUBOTO OyAyIIEro;

4) 3¢TeTU4€eCKOro BOCIIMTAHUS :

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKJII0YAsl 3CTETUKY HayYHOTO TBOPYECTBA,
OpUCYLIETO (PU3NYECKON HayKe;

5) TpynoBOro BOCHIUTAHMSA:

UHTEPEC K pa3IMUHbIM chepaM NpodecCHOHANBHON AESITeIbHOCTH, B TOM
YuCJie CBA3AHHBIM C (PU3MKOM M TEXHMKOW, YMEHHE COBeplIaTb OCO3HAHHBIN
BbIOOD Oyay1ei npodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHbIE I1JIAHBI,

TOTOBHOCTbH M CITOCOOHOCTDH K 00Pa30BaHUIO K CAMOOOPA30BaHUIO B 00IACTH
(GU3UKY HA TPOTSKEHUH BCEH KU3HU;

6) IK0JIOrM4eCKOro BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbl, OCO3HAHUE TII00ATBLHOTO
XapakTepa HKOJOTUYECKHUX MPoOIIeMm;



IUIAHUPOBAHUE W OCYIIECTBIICHUE JICMCTBUM B OKPYXKAIOIIECHW Cpele Ha
OCHOBE 3HAHUS 11€JIE YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIIMpeHue OMbITa JEATEIbHOCTH IKOJOTHMUYECKOM HampaBICHHOCTH Ha
OCHOBE UMEIONTUXCS 3HAHUH 10 (PHU3UKE;

7) HUEHHOCTH HAYYHOI'0 IO3HAHMS:

c(hopMHPOBAHHOCTH MHUPOBO33PCHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKU;

OCO3HAHME IEHHOCTH HAy4YHOW [I€SITEJIbHOCTH, FOTOBHOCTH B MPOLIECCE
M3ydeHUs (PU3UKH  OCYIIECTBISATH TMPOEKTHYI0O H  HCCIEIOBATEIBCKYIO
NEATEeIbHOCTh UHAMBHUIYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Bba3oBble Joruveckue qecTBus:

CaMOCTOATENIbHO  (pOpMYNHpOBaTH MW aKTyaJlU3upoBaTh  MpPoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU AEATENbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTH)KECHHS;

BBUSIBJISAITH  3aKOHOMEPHOCTH M MPOTUBOPEUUS B pPaccMaTpUBAEMbIX
(U3HYECKUX SIBICHUSIX;

pa3pabarbiBaTh IUIAH PEIICHHs MPOOJIEMBbI ¢ YUETOM aHAIU3a UMEIOIIUXCS
MaTepHAJIbHBIX U HEMATEpUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESATEIbHOCTb, OLICHUBaThb COOTBETCTBUE
PE3yAbTaTOB LENSM, OLICHUBATh PUCKH MOCIIEACTBUI IESITEIbHOCTH;

KOOPAMHUPOBAaTh M  BBHINOJHATH pabOTy B YCIOBHSX pEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOACHCTBUS;

pa3BUBaTh KPEAaTUBHOE MBILUICHHUE MPU PEILICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBble ucciienoBareabckme 1eiiCTBUS:

BJIAJETh HAYYHON TEPMUHOJIOTHEH, KIFOUEBBIMHU MOHATUSIMH U METOAAMH
(du3ruecKol HayKH;

BIAJETh  HaBbIKAMU  y4eOHO-HCCIIEOBATEIbCKOM M MPOEKTHOMN
NEATeIbHOCTH B 00MacT  (U3UKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEJIbHOMY MTOMCKY METO/IOB PELICHU 3a/1a4 (PU3UUECKOTO CONEP KAHMS,
OPUMEHEHUIO PA3TUYHBIX METOAOB MO3HAHUS;

BJIa/JI€Th BHUJAMH JEATEILHOCTH MO TMOJYYEHUID HOBOTO 3HAHMS, €ro
UHTEPIPETALNN, NMPeoOpPa3OBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX
CUTYalIUsIX, B TOM YHUCJIE MIPU CO3IaHUH YYEOHBIX MPOEKTOB B 0071aCTH (PU3UKHU;

BBISIBJISITh TTPUYMHHO-CJIE/ICTBEHHbIE CBA3M M aKTyallM3MpOBaTh 3ajady,
BBIIBUTATh TUNOTE3y €€ pelIeHHsl, HaXOAUTh apryMEHThI JUJIsl J0Ka3aTesbCTBa
CBOMX YTBEP)KJICHUI, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3MPOBAaTh TIOJYYEHHbIE B XOJA€ PpEIICHUS 3aJaud pPe3yibTarhl,
KPUTUYECKH OLIEHMBATh HMX JIOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHHUE B
HOBBIX yCIIOBUSX;

CTaBUTh U (POPMYJIHPOBAaTh COOCTBEHHBIE 3aJauyd B 0OOpa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHCJIE TIPU U3YYEHUU (PU3HKY;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMETb NEPEHOCUTh 3HaHUS 10 (U3MKE B MPaKTUYECKYlO 001acThb
KU3HENEIATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEIMETHBIX 00JIacTel;



BBIJIBUTaTh HOBBIE UJIEH, MTPEJIaraTb OPUTMHAIBHBIE OAXObI U PELICHMUS;
CTaBUTH MPOOIEMBI U 33/1a41, AOIYCKAIOIIHE aJbTePHATUBHBIC PEIICHHUS.
Pabora ¢ undgopmanmei:

BJIa/IETh HABBIKAMH TOTy4YeHHUs1 HHPOpMAIH (PU3UIECKOTO COIEpIKaHUs U3
HMCTOYHUKOB PA3HBIX TUIOB, CAMOCTOATEIBHO OCYLIECTBIATH INOWCK, aHAJM3,
CUCTEMAaTHU3allMI0 U WHTEPIPETAIN0 UHPOPMAIIMK PA3IUYHBIX BUIIOB U (HOpM
IIPE/ICTABIICHNUS,

OLICHUBATh JIOCTOBEPHOCTh UH(OPMAIIUK;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX W  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUI B PEIICHNN KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX U OPTaHU3AMOHHBIX
3ama4 ¢ CcoOmofeHUEM TpeOOBaHUN HSPrOHOMHUKH, TEXHUKHA OE30MacHOCTH,
TUTHEHBI, PECYypCOCOEpEKEHUsI, NPABOBBIX M JTHUYECKUX HOPM, HOPM
MH(pOPMAIIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO CONEpKaHHUS B pPa3IUYHBIX Qopmarax c
y4€TOM Ha3HaYeHus MWHGOOpMALMK U  I[EJIeBOM  aylIuTOpPHH, BbIOMpas
ONTHUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaIU3aLUU.

KoMmmyHuKaTHBHBIE YHUBEPCAJbHbIE yYeOHbIE 1eHCTBUSA:

OCYIIECTBISATh OOIIEHHE Ha YpoKax (U3NKK U BO BHEYPOUHOHU
JIEATEIILHOCTH,

pacrio3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallUii W CMSTr4arh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOKO TOUKY 3PEHHUSI C UCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHANBUAYAIbHON
padoThI;

BBIOMpATh TEMATUKYy UM METOJIbI COBMECTHBIX JCUCTBUM ¢ y4ETOM OOIIMX
MHTEPECOB M BOBMOKHOCTEW KaXIOT0O YJIEHA KOJIJIEKTUBA;

NPUHUMATh 1EIA COBMECTHOW JEATEIIbHOCTH, OPraHU30BBIBaTH U
KOOPJAMHUPOBATh ACHUCTBUA MO €€ JOCTHKEHUIO: COCTAaBIISITh IUIAH JIEWCTBHM,
pacrpenensaTh pojid ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKJaTh PE3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh Kauy€CTBO CBOET0 BKJIaJa M Ka)KJIOr0 y4YaCTHUMKA KOMaHIbl B
0O1IIMiA pe3ybTar 1Mo pa3padoTaHHBIM KPUTEPUSIM;

npejyaraTb HOBBIE TPOEKTHI, OIEHMBATh HJIEM C TO3WIMA HOBU3HBI,
OPUTUHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISITh MO3UTHUBHOE CTPATETMUYECKOE TNOBEICHUE B PA3JIUYHBIX
CUTYaIUsX, IPOSBIISITH TBOPUECTBO U BOOOpaKeHUE, ObITh HHUITUATHBHBIM.

PeryisiTuBHbIe YHHBepPcaJibHbIe YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIIECTBIISATh TO3HABATEIIBLHYIO ICSITEILHOCTh B 00J1aCTH
bU3UKM W aCTPOHOMHUM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PEIICHUs] PacYETHBIX U Ka4eCTBEHHBIX
3a/la4, TUTAH BBINIOJHEHUS TNPAKTUYECKOW paldoThl C Y4YETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEIIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpATh paMKH Y4E€OHOTO MPeIMETa Ha OCHOBE JIMUHBIX MPEANOYTCHHI;

JieaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 32 PEIICHHUE;



OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO W TPOSBICHHUIO SPYIUIUU B 00IAaCTH
(U3UKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBEHb.
CaMOKOHTPO/Ib, SMOLMOHAIbHbIN HHTE/JIEKT:

JaBaTh OIIEHKY HOBBIM CUTYAIlUsIM, BHOCHTH KOPPEKTHBBI B JIEATEILHOCTD,
OLICHHMBATh COOTBETCTBUE PE3YIBTATOB IENISIM;

BJIa/IeTh HAaBBIKAMHM TO3HABATENbHOW pEeQIEeKCHU KaKk OCO3HAHUS
COBEpIIACMbIX JIEUCTBUH W MBICIUTENBHBIX TPOILIECCOB, UX PE3yJIbTaTOB U
OCHOBaHUM;

MCIIONIb30BaTh MPUEMBI peduIeKCUH TSl OLICHKU CUTYalllud, BBIOOpA BEPHOTO
pEIICHNUS;

YMETh OICHHBATh PUCKH W CBOEBPEMEHHO NMPUHUMATH PEIICHHS IO X
CHIDKEHHUIO;

NPUHUMATh MOTUBBI W apTyMEHTHI JIPYTHX IPU aHAIHM3e Pe3yIbTaToOB
TSI TEIbHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEAOCTATKU U JIOCTOUHCTBA;

NPUHUMATh MOTUBBI W apTYMEHTHI JPYTHX IPU aHAIKM3e Pe3yIbTaToOB
TSI TEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPaBO JPYTUX HA OMIMOKH.

B mpouiecce qocTmkeHusI TMYHOCTHBIX PE3YIBTaTOB OCBOEHUS MPOTPaAMMBI
no ¢u3uke Mg ypOBHS CpPEIHEro o0OIIero oOpa3oBaHMsl Yy OOYyUYarOIIUXCS

COBEPIIICHCTBYETCS AMOITMOHAJIBHBIN WHTEJUICKT, MIPEAIOIaratoIuiA
c(hOpMHUPOBAHHOCTD:
CaMOCO3HAaHMS,  BKIIOYAIOMIETO  CIOCOOHOCTh  TMOHHMMAaTh  CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BHUJAETh HAIPaBICHUS pPa3BUTUS COOCTBEHHOUH
AMOIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETyJIUPOBAaHUs, BKIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE NMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMIOBEJEHUE, CIOCOOHOCTh aJalTHPOBAThCS K
AMOIIMOHAJIEHBIM U3MEHEHUSAM U MPOSBISATh TMOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHUBALMU, BKIIFOUAIOIIEN CTPEMIIEHUE K JOCTHKECHUIO LN
U yCIIeXy, ONTUMH3M, HHUIIMATUBHOCTb, YMEHUE JCHCTBOBATh UCXOMS U3 CBOUX
BO3MOXXHOCTEH;

AMIIATUM, BKJIIOYAKOMIEH CHOCOOHOCTh MOHHUMATh  3MOLMOHAIBHOE
COCTOSIHUE IPYTUX, YUUTHIBATh €T0 IIPHU OCYILECTBICHUU OOLIEHUS, CIIOCOOHOCTD
K COUYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAIbHBIX  HABBIKOB, BKIIIOYAIOIIMX  CIOCOOHOCTh  BBICTPAUBAThH
OTHOUIEHUS C JPYTMMH JIIOAbMH, 3a00TUTHCS, MPOSIBISTH UHTEPEC U pa3peliaTh
KOH(JIUKTBHI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenust B 10 kjacce mpeameTHbIe pe3yibraThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaxkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUMN:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MeCTO (Pu3nKu B (OPMUPOBAHUU
COBPEMEHHOW HAy4yHOW KapTHUHBI MHUPA, B Pa3BUTUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B PAKTUYECKOMN JESITEIIBHOCTH JIFOIECH;

YUYUTBIBATh TPAHUIIBl TPUMEHEHUS HW3YUYEHHBIX (U3UYECKUX MOJIeTIeH:
MaTepuaabHas TOUKa, MHEpIHaabHas CUCTEMA OTCYETA, a0COIIOTHO TBEPIOE TEJIO,
UJICIbHBIN T'a3, MOJIEJIM CTPOEHUS Ta30B, )KUIAKOCTEW U TBEPBIX TEJl, TOUCUHBIN
ANEKTPUUYECKUH 3apsi/i MPU pelieHn: PU3NUEeCKUX 3a/1a4;



pacrno3HaBath (pU3NYECKUE ABICHUS (MPOIIECCHI) M OOBICHATH X HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYISIPHO-KUHETUYECKOI TEOPUHN CTPOCHUS BEIIECTBA U
ANEKTPOJIMHAMUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSAMOJIUHEUHOE
JBIKEHHE, CBOOOMHOE TMAaJCHUE TEJ, JIBHXKCHUE MO OKPYKHOCTH, HHEPIUS,
B3auMoiericTBrE Te, Tudy3usi, OpOyHOBCKOE NBMKCHHE, CTPOSHUE KHUIKOCTEH
U TBEPABIX TeEJ, U3MEHEHUE 00bEMa TeNl MNpH HarpeBaHUU (OXJIAXKICHUH),
TEIJIOBOE PaBHOBECHE, UCIIAPEHUE, KOHEH CAIIMS, TIJIaBJICHUE, KPUCTAJUTU3alIHS,
KHUIIEHUE, BIAXKHOCTh BO3/lyXa, OBBIIICHUE JJABJICHUS ra3a MPU €ro HarpeBaHUU
B 3aKPBITOM COCYJI€, CBA3b MEXKAY TapaMeTpaMU COCTOSIHUS T'a3a B U30MPOLIECCaX,
ANEKTpU3aIUs Tell, B3aUMOJICCTBUE 3apsiiOB;

ONUCHIBATh MEXaHUYECKOE JABMIKEHUE, UCTIONB3YS (PU3NUYECKUE BETUUUHBI:
KOOpJIMHATa, MyTbh, MEpEMEIIEHUEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHUa,
MMIYJIbC Tea, KHHETUUECKas SHEPTHUs, MOTEHIMAIbHAS SHEPT U, MEXaHUYEeCKast
paboTta, MeXaHMYECKas MOIIHOCTb;, MPU OINUCAHUU TNPABUIBHO TPAKTOBATH
(bU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIWYMH, UX O0O3HAYCHUS U CIAUHUIIBI,
HaXoUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (DU3UUYECKYIO BEIIMUKHY C IPYTUMHU
BEJIMYMHAMU;

ONUCHIBATh WU3YUYCHHBIC TEIUIOBHIE CBOMCTBA TEI U TEIUIOBHIC SIBICHUS,
WCTIONB3Ysl (PU3MUECKUE BEJIWYWHBL: JIaBIICHUE Ta3za, TeMIlepaTypa, CpeaHss
KMHETUYECKasi DHEPTUs Xa0TUUECKOTO ABMKEHUSI MOJIEKYJI, CpETHEKBaIpaTHIHAS
CKOPOCTh MOJIEKYJ, KOJTUYECTBO TEIIOThI, BHYTPEHHSSI SHEPrusi, pabora rasa,
K0A((PUIIMEHT TOJIE3HOTO ACHCTBUS TEIUIOBOTO JIBUTATENsl; MPU OMUCAHUU
MPaBWJIBHO TPAKTOBaTh (DU3UUECKUNA CMBICT MCIOJBb3YyeMbIX BEJIUYUH, HX
0003HAUCHHUS W EIUHUIIBI, HAXOJUTh (POPMYIIbI, CBS3bIBAIOIINE JAaHHYIO
(bU3UYECKYIO BETMYUHY C IPYTUMU BeJIMUUHAM;

OMMUCBHIBATh  M3YyUYCHHBIC  DJICKTPUYECKUE  CBOMCTBA  BEIIECTBA U
ANEKTPUUYECKUE SBJICHUS (TPOILIECCHI), MCHOJb3yd (PU3HUYECKHE BEIUUYUHBI:
AMEKTPUUYECKUHN 3apsifl, DIEKTPUUECKOE T0JIe, HAMPSXKEHHOCTD OIS, TOTSHITUA,
Pa3HOCTh TOTEHIIMAJIOB; MPU OMUCAHUM TMPABWIHHO TPAKTOBATh (PU3UMYECKUUN
CMBICTT HCTOJB3YEMbIX BEJMYMH, UX OOO3HAYCHUSI W E€IUHUIIBI, YKa3bIBaTh
dbopMynbl, CBS3bIBAOIIME JaHHYIO (U3UUECKYI0 BEIUYMHY C JAPYTrUMU
BEJINYMHAMU;

aHaJIM3UPOBATh (PU3MUECKUE MPOIECCHI U SBJICHUS, UCTIOIL3YS (PU3UYECKUE
3aKOHbI U IIPUHLIMIIBL: 3aKOH BCeMUPHOTO TsArotenus, I, I u 111 3akonsl HeroToOHA,
3aKOH COXPAHEHHUSI MEXaHWYECKOHW OJHEPruM, 3aKOH COXPAHEHUS HWMITYJIbCA,
MPUHIIUAI CYTIEPIIO3UIIMKM CHUJI, TIPUHITUIT PAaBHOIPABUSI MHEPIIUATIBHBIX CHUCTEM
0TCuéTa, MOJICKYISIPHO-KUHETHUYECKYIO TECOPHUIO CTPOCHHMS BEIIECTBA, ra30BbIC
3aKOHBI, CBS3b CPEIHEH KUHETUUECKOM IHEPTHUH TETJIOBOTO ABUKEHHUS MOJIEKYJI C
a0COJIFOTHOM TeMIeparypoil, MepBblid 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUSI
AMEKTPUYECKOTO 3apsiia, 3akoH KyilnoHa, mpu ATOM paszinyarh CIOBECHYIO
bopMyYITMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKECHHUE U YCIOBUS (TpaHUILbI,
001acTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TMPUHIMIBI JIEUCTBUS MAaIlIMH, NOpUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3inyarh YCIOBUS UX O0€30MMaCHOTO UCTIOIb30BaHUS B
MOBCEAHEBHOM JKU3HU;

BBITIOJIHATh JKCIEPUMEHTHI 0 HCCIENOBAHUIO (DU3UYECKUX SIBICHUU U
IIPOLIECCOB C HKCIIOJIb30BAaHUEM IMPSMBIX M KOCBEHHBIX M3MEPEHUH, MPU 3TOM
dbopmynupoBarh mnpoOiemMy/3amadyy W TUIOTE3y Y4eOHOro SKCIEPUMEHTA,
coOUpaTh YCTAHOBKY M3 MPEIOKEHHOTO O0OpyIOBaHUS, MPOBOIUTH OIbBIT U
(bopMynupOBaTh BHIBOJIBI;



OCYHIECTBIIATH MpPsIMbIE U KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEITUYMH,
Opy 3TOM BBIOMpATh ONTHUMAIBHBIA CHOCOO HW3MEPEHHs] W HCIOJIb30BaTh
M3BECTHBIE METO/BI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHNN;

HCCJIEIOBATh 3aBUCHUMOCTH MEXKIY (PU3WYECKUMH BEITUYMHAMU C
WCIIOJIB30BAHUEM IPSMBIX M3MEPEHUM, IIPU ITOM KOHCTPYUPOBAaTh YCTaHOBKY,
(UKCUpPOBaTH PE3yABTATHI MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEITUYHUH B
BUJe Ta0nMIl U TpaUKOB, ENIaTh BBIBOABI IO PE3YJIbTaTaM UCCIeIOBAHMS;

coOmroaTh npasuia 0€30MaCHOIO TPyla IPU MPOBEAECHUH UCCIIEIOBAHUN B
paMKax y4eOHOro SKCIIEPUMEHTA, Y4YEOHO-HCCIEAOBATEIbCKOM W NPOEKTHOU
JEATEIBHOCTH C UCOIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U JIA0OPAaTOPHOTO
000pynoBaHus;

pemath pacy€THhIE 3aJaud C SIBHO 3aJaHHOM (U3UYECKON MOJIETbIO,
UCIIONIb3Ysl (pU3MYECKHe 3aKOHbl W MPUHIUIBI, HA OCHOBE aHaju3a YCJIOBHS
3a/1la4d BbIOMpATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3HMUECKUE BEIMYUHBI U
(dopMyJibl, HEOOXOAUMBIE ISl €€ pelIeHUsl, TPOBOAUTH PACUETHl U OLICHUBATh
pPEeaIbHOCTh NOMYYEHHOI'O 3HaYCHHSI (PU3NUECKON BEIUYHHBI;

pemarp Ka4ECTBEHHBIE 3a1a4u: BBICTPanBaTh JIOTUYECKH
HETIPOTUBOPEUMBYIO LIEMOYKY PACCYKICHUW C OMOPOM HA MU3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UUECKUE SBIICHUS;

UCIIOJIb30BaTh ~ NPHU  pENIEHUWHM  y4eOHbIX  33Ja4  COBPEMEHHBIE
MH(OpPMAIIMOHHBIE  TEXHOJOTUHM A IIOMCKA, CTPYKTYpHUPOBAHU,
MHTEPIPETALMH U NIPEACTABICHHS y4eOHON U HAyYHO-TOMYJISIPHON HH(pOpMaIuH,
MOJIyYEHHOW M3 PAa3JM4YHbIX HCTOYHHUKOB, KPHUTHYECKH aHAIM3UPOBATH
noJiyyaeMmyro nH(OpMaIluio;

MPUBOJIUTH IPUMEPHI BKJIaJa POCCUICKUX U 3apyOekKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HAyKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B OBCEAHEBHOM KU3HU
11t oOecnieyeHust 0€30MacHOCTU NPy OOpAILleHHH C TPUOOpPaMU U TEXHUYECKUMU
YCTPOUCTBAMM, JUIsl COXPAHEHUS 3/I0POBbsI U COOIIOACHHS HOPM 3KOJIOTMYECKOTO
MOBEICHUS B OKPYKAIOIIEH CPEE;

paboTaTh B TpYIIE C BBHIIOJHEHUEM pA3JIMYHBIX COLUAIBHBIX POJIEH,
IJIaHUPOBATh PabOTy TPYIIbl, PAlUOHAIBHO PpACHpENeNsiaTh OOSI3aHHOCTH U
IJIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsIX, aICKBaTHO OLICHUBATh
BKJIAJI K&XJI0T0 U3 YYaCTHUKOB TPYIINbI B PEIIEHUE pacCMaTpruBaeMon MpoOIEeMBbI.

K xoniy oOyuenuss B 11 kiacce npeamMeTHbIe pe3yibraThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaKaTh C(HOPMUPOBAHHOCTD y OOYHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJib U MECTO PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOM KapTUHbI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKON JEITEIBHOCTH JIFOIEH, LIETOCTHOCTh U €AUHCTBO
(du3ruecKor KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHUS HW3YUYEHHBIX (U3UUYECKUX MOJIENCH:
TOYECUHBIA DJIEKTPUUYECKUM 3apsif, JIyd CBETa, TOYECUHBIM HCTOYHUK CBETa,
AIEpHasl MOZENb aroMa, HYKJIOHHAas MOJEIb arOMHOIO SiApa MpU PEIICHUU
puznyeckux 3aaad;

pacno3HaBath (pu3nUecKue ABIEHUs (IIPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB  JJIEKTPOJMHAMUKMA M  KBAHTOBOM  (PU3MKM:  DJIEKTpUYECKas
IIPOBOJMMOCTB, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHUCTBUA TOKA,
B3aUMOJICMCTBUE  MAarHUTOB,  JJIEKTPOMAarHUTHAs  MHAYKOUSA, JACUCTBHE
MAarHuTHOIO IIOJI1 Ha IMPOBOJZHMK C TOKOM M JBWXKYIIMHICA 3apsj,
ANIEKTPOMArHUTHbBIE KOJIEOAHUSI W BOJIHBI, NPSMOJMHEHHOE PaclpOCTpaHEHUE



CBETa, OTpaKEHUE, MpesioMIIeHuE, nHTepdepeH s, TUPPaKIUs U MOIIPU3ALUI
cBeTa, Tuctepcus cBera, Gporosnekrpudeckuii addext (Pporodddekr), cBeToBoe
NABJICHUE, BO3HUKHOBEHHME JIMHEWYaTOro CIEKTpa aroMa  BOAOpPOJA,
€CTECTBEHHAs! U ICKyCCTBEHHAs! PaIMOAKTUBHOCTb;

ONKCBHIBATH W3YYEHHBIE CBOWCTBA BEIIECTBA (3JIEKTPUUYECKHE, MATHUTHBIE,
ONTHYECKUE, DJIEKTPUYECKYI0  MPOBOJAMMOCTb  DPA3JIMYHBIX  Cpel) H
AIIEKTPOMArHUTHBIE SIBICHUS (IIPOIECCHI), UCTONb3Ys (PU3MUECKHE BETUUMHBIL:
AIIEKTPUYECKUH 3apsijl, CHIIA TOKA, JIEKTPUUECKOE HANPSHKEHHE, JIEKTPUYECKOE
CONPOTHUBJIEHHUE, PA3HOCTh MMOTEHIIMAJIOB, AEKTPOABIKYILAs CUIa, padoTa ToKa,
WHIYKIUS MarHUTHOTO MOJs, cuina Ammepa, cwia JlopeHna, HHIYKTUBHOCTb
KaTYyIIKH, SHEPTUsl AIEKTPUUECKOIO M MAarHUTHOIO MOJEH, MEPHOA M 4YacToTa
KoJIcOaHUN B KOJeOATEeIbHOM KOHTYpEe, 3aps] M CWiIa TOKa B Ipolecce
FapMOHUYECKUX JJICKTPOMArHUTHBIX KOJICOaHWM, (POKYCHOE pAaCCTOSHHE W
ONTHYECKAasl CWJIA JIMH3bI, TP ONMMCAHUUA NPABUIBHO TPAKTOBAaTh (PU3NYECKHIA
CMBICII HMCHOJB3YEMBIX BEJIMYMH, UX OOO3HAUYEHUS M EOUHULBI, YKa3bIBaTb
(opMyJibl, CBS3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIMYUHY C APYTHMH
BEJIMUYMHAMU;

ONKCHIBATh HM3YYECHHbIC KBAHTOBBIC SBJICHUS M MPOLECCHI, HCIOJIb3Ys
(u3nuecKue BETUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETa, 3HEPrus M UMIYJbC (OTOHA, MEPUON NOIypachanga, dHEPrus
CBSI3U aTOMHBIX SIJIEP, IPY ONKMCAHUU MPABUILHO TPAKTOBATh (DU3NYECKUM CMBICT
WCTIOIB3YEMBIX BEJIUYUH, UX O0O3HAUCHMS W €IUHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSA3BIBAIOUIME JaHHYIO0 (PU3MYECKYI0 BEIMYMHY C JAPYTMMH BeJTUYMHAMM,
BBIYUCIISITh 3HAUCHUE (PU3UUECKON BETUUUHBI;

aHAJIM3MUPOBaTh (PU3UUECKUE MTPOLIECCHI U SIBICHMUS, UCTIONb3Ys (PU3NUECKUE
3aKOHBI U TPUHIUIIBL: 3aKOH OMa, 3aKOHBI TIOCJIEIOBATENILHOTO U MapajlyIeIbHOTO
COCIMHEHUS MPOBOJHUKOB, 3aKOH Jlkoyns—JIeHna, 3akOH 3JIEKTPOMArHUTHOMN
WHIYKIWW, 3aKOH MPSAMOJIMHEHHON0 pacnpoCTpaHEHUS CBETa, 3aKOHbI
OTPAKECHMS CBETA, 3aKOHBI NPEIIOMIIEHUS CBETA, YPABHEHHE OWHIITEHHA IS
dboTtorddekTa, 3aKOH COXpaHEHUS] YHEPTUH, 3aKOH COXPAHECHUS UMITYJIbCA, 3aKOH
COXpaHEHMs SJIEKTPUUYECKOro 3apsiia, 3aKOH COXPAaHEHUs MaccOBOTO 4YHCIA,
noctynarsl bopa, 3aKkOH paauMOaKTUBHOIO pacrnajga, MpU 3TOM pa3inyaTh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA, €0 MaTeMaTUYECKOE BBIPAXKEHUE U YCIOBHS
(rpaHu1bl, 00JACTH) MPUMEHUMOCTH;

OMpEeNeNsITh HANpaBJI€HUE BEKTOpa HWHAYKUMKW MArHUTHOTO  TOJIA
MPOBOJHUKA C TOKOM, CHJIbl AMIiepa v cuiibl JIopeHiia;

CTPOUTHb W OIMCHIBATh M300paKEHUE, CO3aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOMW JIMH3011;

BBIMIOJIHATh 3KCIEPUMEHTHI IO HCCIENOBAHUIO (DM3UYECKUX SIBICHUU U
IPOLIECCOB C HCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUH: MPU ITOM
dbopmynupoBarh mpoOiemMy/3agadyy W TUIOTE3y Y4eOHOro SKCIEPUMEHTA,
coOUpaTh YCTAHOBKY M3 MPEIIOKEHHOTO O0OpyIOBaHUS, MPOBOIUTH OMBIT U
bopMyIMpOBaTh BHIBOIBI;

OCYIIIECTBIISATh MPsSIMbIE M KOCBEHHBIC M3MEpPEHUs] (PU3UUYECKUX BEIWYHUH,
Opyd STOM BBIOMpPATh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M HCIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHHUI;

UCCJIeIOBaTh 3aBUCUMOCTH (PU3MYECKUX BEJIUYUMH C MCHOJIb30BaHUEM
OPSIMBIX M3MEPEHUH: TpH STOM KOHCTPYUPOBATh YCTAHOBKY, (UKCUPOBAThH
pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BETUYHMH B BHJIE€ TAOJIUIl U
rpaduKoB, Ie7aTh BHIBO/ABI MO pE3yJIbTaTaM UCCIEI0BAHUS;



coOmroaTh npasuiia 0€30MaCHOTO TPyla IPU MPOBEJCHUH UCCIIEI0BAHUI B
paMKax Y4eOHOro SKCIIEPUMEHTA, Y4YEOHO-HCCIEAOBATEIbCKOM W MPOEKTHOU
NESATEIBHOCTH C UCHOIb30BaHUEM U3MEPHUTENBHBIX YCTPOMCTB U JIA0OPATOPHOTO
000pynoBaHus;

pemate pacu€THBIE 3a/laud C SIBHO 3aJaHHON (PU3MUECKOil MOJenblo,
UCTIONBb3ys (PU3MUECKUE 3aKOHbI M TMPHUHIIMIBI, HA OCHOBE aHallu3a YCIOBUS
3a/laun BBIOMpATh (U3MUYECKYIO MOJENb, BBIICIATh (U3NUECKUE BEIUYUHBI U
dopmynbl, HEOOXOMUMBIE ISl €€ pelIeHUs, MPOBOAUTHh PacuéThl U OLIEHUBATH
peanbHOCTh MOTYYEHHOTO 3HaUeHUs (PU3MUECKOM BETUUHHBI;

pemiarh KaueCTBEHHBIE 3a1auu: BBICTpanBaTh JIOTHYECKHU
HEMPOTHUBOPEUMBYIO LIETIOUKY PACCYKICHUN C OMOPON Ha M3yYEHHBIE 3aKOHBHI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBICHHUS;

WCIIONB30BaTh  MPU  pEHIeHHWH  Y4eOHBIX  3aJad  COBPEMEHHBIC
WH(OOPMAIIMOHHBIE ~ TEXHOJOTHMM  JJs  TIOWCKA, CTPYKTYpPHpPOBaHHUS,
MHTEPIIPETAINH U TIPEICTABICHUS Y4eOHOM U HayYHO-MOMYIIPHON HH(pOpMaIuy,
MOMyYeHHOW M3 PA3JWYHBIX HCTOYHUKOB, KPUTHUYECKH AaHAIU3UPOBATH
noJiyyaeMyro nHGOpMaIluio;

OOBSICHATh TPUHLMUIIBI JCUCTBUS MAIIWH, MPHOOPOB U TEXHHUYECKHUX
YCTPOWCTB, pa3ivyaTh YCIOBUS HMX O€30MAaCHOrO  HCIOIb30BAaHUSA B
MOBCEIHEBHOM JKH3HMU;

MPUBOAUTH IPUMEPHI BKJIA1a POCCUNUCKUX U 3aPYOCKHBIX YIEHBIX-(DH3UKOB
B Pa3BUTHE HAYKHU, B OOBSICHEHUE MPOLIECCOB OKPY’KAIOIIETO MUPA, B PA3BUTUE
TEXHUKH U TEXHOJIOTUH;

MCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (DU3UKE B MMOBCETHEBHOM JKU3HU
11t oOecnieyeHust 0e30MacHOCTU NPy OOpaIlleHHH C TPUOOpPaMU U TEXHUYECKUMU
YCTPOUCTBAMM, JUIsl COXPAHEHUS 3/I0POBbs U COOIIOACHHS HOPM 3KOJIOTMYECKOTO
MOBEICHUS B OKPYKAIOIIEH CPEE;

paboTarb B Tpynme C BBIMOJHEHUEM Pa3UYHBIX COIMANBHBIX POJEH,
IJIaHUPOBATh PaOOTy TPYIIbl, PAlUOHAIBHO paCHpEnensiaTh OO0SI3aHHOCTH U
TJTAHUPOBATH JIESTEIBHOCTH B HECTAHIAPTHBIX CUTYAaIIUAX, aJICKBATHO OIICHUBATh
BKJIAJ] KaXK/I0TO U3 YYACTHUKOB IPYIITIBI B PEIICHNE PACCMaTPUBAEMOM TIPOOIEMBI.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumeHoBaHMe KoaunyecTBo 4acoB
Ne A316I10 e K p- daexkTponHble (HUdpoBbIE)
1€JIOB U TEM OHTPOJILHBIE aKTH4YeCKHue
wn | P Bceero P P 00pasoBaTebHbIe pecypchl
IpOrpaMMmel padoThI padoThI

Paznea 1. DU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUSA

1.1

dusuka 1 METOILI
HAy4HOTO MO3HAHUS

1

bubauoreka [IOK
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Paszgen 2. MEXAHUKA

bubauoreka [IOK
21 Kunewaruia 6 https://m.edsoo.ru/7f41bf72
bubmoteka IIOK
22 Auramuia 7 https://m.edsoo.ru/7f41bf72
73 3aKOHbBI COXpaHEHUS 6 | 1 bubnmoreka [IOK
' B MCXaHHUKE https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 19
Pasznen 3. MOJIEKVYJISIPHASA ®U3UKA U TEPMOANHAMUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 Bbubnuoreka [IOK
) KHHETHYECKOMH https://m.edsoo.ru/7f41bf72
TEOPHUH
39 OCHOBBI 10 1 butmoreka IIOK

TCPMOJAUHAMHUKNU

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

ArperarHble

33 COCTOSIHUS 5 bubnmoreka [IOK
' BeriectBa. PazoBbie https://m.edsoo.ru/7f41bf72
MIePEXO/IbI
Hroro no pazneny 24

Paznea 4. JJIEKTPOAUHAMMUKA

bubauoreka [IOK
4.1 JeKTpocTaTuKa 10 https://m.edsoo.ru/7f41bf72
ITocTossHHBIN
49 AIEKTPUYECKUN TOK. 12 bubmuotexa [IOK
' Toku B pa3nmu4HbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO
YACOB IIO 68

I[TPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KUIACC

HauMenoBauue Koaun4decTrBo yacoB
Ne DJIeKTpOHHbIe (1M(ppoBHIE)
/i | PASACIOB HTEM Beero KonTpoiabHbie IIpakTHyeckue 06Pa30BATETBHBIE PECYPCHI
NPOrpamMMbl padoThI padoThI
Paznea 1. JJIEKTPOANHAMMUKA
» g/IaFHI/ITHOG rnoJe. . 1 . BuGmorexa LIOK
' JICKTpOMArHiTHA https://m.edsoo.ru/7f41¢97¢
WHIYKUHUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
M
. €XaHUYECKUC U . 1 BuGmorexa LOK
) HICKTPOMArHUTHRIC https://m.edsoo.ru/7f41¢97¢
KOJIcOaHus
M
2 e€XaHHYEeCKUe U . 1 BuGmiorexa LIOK
' ICKTPOMATHHTHBIC https://m.edsoo.ru/7f41¢97¢
BOJIHBI
bubmuoreka [IOK
2.3 Onrura 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Pa3nea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBHI cieIaTbHOM

3.1 4 1 bu6nuorexa [JOK
. reopHt https://m.edsoo.ru/7f41c97¢
OTHOCHUTEJILHOCTH
Hroro no paszneny 4



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Paszgen 4. KBAHTOBAS ®PU3UKA

41 DJIeMEHThI KBAHTOBOM 6 bubaunoreka I[IOK
' ONTHKHU https://m.edsoo.ru/7f41¢97¢
bu6muoreka [IOK
4.2 Crpochue atoma 4 https://m.edsoo.ru/7f41¢97¢
bu6muoreka [IOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 15

Pasnea 5. JJIEMEHTBI ACTPOHOMUHU "

ACTPODPU3UKHN

5.1

DJeMEeHTbI ACTPOHOMUHU
1 acTpo(U3HUKH

7

1

bubanoreka [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

7

Paznea 6. OBOBILIAIOIIEE IOBTOPEHUE

6.1 Oo6o0maromee 4 bubanoreka [IOK
' MIOBTOPEHHE https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10O ITPOI'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




ITOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbIe
Tema ypoxa KonTposabHbie IIpakTuyeckune bp
n/n Bcero U3yYEeHUS o0pa3oBare/ibHbIE
padoThbI padoTsI
pecypchbl
®u3uKa — Hayka o
npupoze. Hayunsie meTosl bubnuoreka [IOK
1 1
MO3HAHUA OKPYKAIOIIETO https://m.edsoo.ru/ff0c32e2
Mupa
Ponw u MmecTo ¢usuku B
dhopMHupOBaHUU
COBPEMEHHOM Hay4YHOU bubnuoreka [IOK
2 1
KapTUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKOU
NEeATEIbHOCTH JIFOJIEH
MexaHnueckoe JBUKEHUE.
OTHOCUTENBHOCTh
3 MEXaHUYECKOTO JABUKEHHUS 1 Bubmrorexa LIOK
’ https://m.edsoo.ru/ff0c3508
Ilepemerienue, CKOpPOCTS,
YCKOpEHHUe
4 PaBHOMEpHOE | bubnuorexa [IOK
MPAMOJIMHEHOE JIBUKEHHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE ) Bbubnuoreka [IOK

HpﬂMOHHHeﬁHOG JBHWXKCHHC

https://m.edsoo.ru/ff0c372e



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

CBo0oHOE IaJIeHuUE.

6 VYckopenue cBOOOHOTO bubmorexa LHOK
p a https://m.edsoo.ru/ff0c39cc
naJIeHUs
KpuBonuneiinoe 1BM>XEHHE.
7 I[IE);I/I)KGHI/IG mare iaJILHOﬁ bubmorexa HOK
P https://m.edsoo.ru/ff0c3ada
TOYKHU 1O OKPYKHOCTH
[IpuHUKIT OTHOCUTENIBHOCTH
2 lanmnes. Muepuunanbabie bubmuorexa [IOK
cuctembl orcueta. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HrroToHa
Macca tena. Cuina.
[TpunIMn cynepno3uumn
9 cpf)n PI>IT0 0; 3aI:<0H ' bubnnorexa LHOK
) P https://m.edsoo.ru/ff0c3bed
Hrrorona misa
MaTepualbHOU TOUKH
Tpertnii 3axon HeroToHa amns bubnuoreka [IOK
10
MaTE€pUAJIBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO
1 TaroreHus. Cuira TSKECTH. bubmoteka IIOK
IIepBas kocMuueckas https://m.edsoo.ru/ff0c3d00
CKOpPOCTh
12 Cuna ynpyroctu. 3aKoH bubnmoreka [IOK
I'yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cwuita TpeHusl.
Kosdpuunent tpenus.
pr P bubaunoreka [IOK
13 Cwuita conpoTUBIEHUS TPU

JABMKCHUU TCJIa B ) KUJKOCTU
WJIN Tra3ec

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

14

[ToctrynarensHoe 1
BpalaTesibHOE JBUXKEHUE
a0COIFOTHO TBEPOTO TENA.
MowmeHnT cuibl. [1nedo
CUJIBL. YCIIOBUS PaBHOBECHS
TBEPJIOTO Tena

bubnuoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

Nmmynbc MarepuaibHOU
TOYKH, CHCTEMBI
MaTepUaJIbHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXPaHEHUS UMITYJIbCA.
PeakTuBHOE ABMXKEHUE

bubauoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaGota 1 MOILITHOCTDH CHUJIBL.
Kunernueckas sueprus
MAaTE€pUAIBHON TOUKH.
Teopema 00 u3MEHEHHH
KMHETUYECKOW dJHEPTUH

bubauoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[loTeHumanbHas SHEPTHUsl.
[TorenuuanbHas SHEPTUS
yrapyro aehopMUPOBaHHOM
npyxuHbl. [loTeHanbpHas
SHEprus Tena BOIu3u
MMOBEPXHOCTH 3eMIIN

bubmoteka IIOK
https://m.edsoo.ru/ff0c461a

18

[TorennuanbHble U
HEMOTEHIIUAIbHbIE CHIIBI.
CBs13b paloTHI
HETMOTEHIIUATbHBIX CHJI C
M3MEHEHHEM MEXaHNYeCKOU
SHEPIUU CHCTEMBI Tell.

butmoreka IIOK
https://m.edsoo.ru/ff0c478¢



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

3aKOH COXpaHEHUS
MEXaHU4YECKOU dHEPTUU

19

JlaGopatopHas pabota
«HccrenoBanue cBsizu
paboTHI CHITBI C U3MEHEHUEM
MEXaHU4ECKOU dHEPTUH
TeJla Ha IpUMepe
pacTsHKEHUs! pe3HHOBOTO
KTyTa»

20

KontponwsHhas pabora mo
teMe «Kunemaruka.
JluHamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE

bubmuorexa IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbIE MOJIOKEHHSI
MOJIEKYJIIPHO-
KMHETUYECKOW TEOpUH.
BbpoyHOBCKOE IBUIKEHUE.

Huddysus

bubmoteka IIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBHKCHUS U
B3aUMOJENCTBUS YaCTUIL
BemecTBa. Monenu
CTPOEHUS Ira30B, )KUIKOCTEN
U TBEPIBIX TEN

23

Macca mosnekyi.
KonunyectBo BemecTna.
[TocrosinHass ABoraapo

24

TemnoBoe paBHOBECHE.
Temmneparypa u eé



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

n3mepenue. [llkana
teMrieparyp Llenscus

25

Wneanpueiii raz 8 MKT.
OcnoBHoe ypaBHenne MKT

bubnuoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcoroTHas TeMIiepaTrypa
KakK Mepa cpeHen
KUHETUYECKON SHEPTUH
JBUKEHUS MOJIEKYJI.
YpaBHenne MeHieneena-
Knaneiipona

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c511e

27

3akon JlansroHa. ['a30BEIC
3aKOHBI

28

JlaboparopHas pabora
«HccnenoBanue
3aBUCUMOCTHU MCKOY
napaMeTpaMHu COCTOSTHHS
pa3peKeHHOTO ra3ay

29

W3onpouecchl B ua€aIbHOM
rase u ux rpaguueckoe
npejcTaBIeHUe

bubmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss 3HEprus
TEPMOJIMHAMHUYECKON
CUCTEMBI M CIIOCOOBI €€
n3meHenus. KonuaectBo
TEIUIOTHI U padoTa.
BuyTtpennsis sneprus
OJIHOATOMHOTO UJI€aJIbHOTO
rasza

butmoreka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

bu6mmoreka IIOK

31 Buae! Tenonepenan https://m.edsoo.ru/ff0c5¢c36
VnenbHas TEMIOEMKOCTh
BemiecTBa. KoanuectBo
3 TelI'IL.:'IOTBI - bubmorexa [IOK
p https://m.edsoo.ru/ff0c5¢c36
Terionepeaaye.
AtnabaTHBIN MTPOIIECC
IlepBbIii 3aKOH
TEPMOJINHAMUKH U €70 bubmuorexa IIOK
33
IIPUMEHEHUE K https://m.edsoo.ru/ff0cSefc
H30Mpoleccam
HeoOparumocTs niporieccos
34 BII I/IpO e. Bro og 3181,KOH bubmorexa HOK
PUpOZE. P https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHU
35 [Tpunmun nevictBus u KI1/{ bubmuotexa [IOK
TEIJIOBOW MalIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ{
37 DKosoruyeckue npoodaemMbl
TETUIOHEPTETUKH
O6o06maromuit ypox
38 «MOJIIGJ:lK nls-lu HaZ 1:1)143141(& bubmmorexa [JOK
YA ) https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJIUHAMUKN»
KontponbsHas pabora no
39 teMe «MonekynspHas bubnuorexa HOK

¢usnka. OCHOBBI
TEPMOJTTHAMUKH)

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

[Tapoobpa3zoBanue u

40 KoHjIeHcanus. Mcmapenue u Enbmrotexa LOK
8 T p https://m.edsoo.ru/ff0c63b6
KHIICHHE
AOcoiroTHas u
41 OTHOCHUTEJIbHAS BIaXKHOCTD Enbmrotexa LOK
N https://m.edsoo.ru/ff0c64d8
BO31yxa. HaceleHnsii map
Tsépmoe Teio.
Kpucranmuyeckue u
aMmop(dHEbIE TEA.
42 AHHi((izT OITHS CBOMCTB bubmiorexa LIOK
p https://m.edsoo.ru/ff0c6510
KpuctaiioB. XKXuakue
kpuctasibl. CoBpeMEHHbIE
MaTepHuabl
IImaBnenue u
43 KpUCTaJUIM3alus. YielbHas bubnuorexa LIOK
TEIJIOTA IIJIaBJICHUS. https://m.edsoo.ru/ff0c6708
CyOnumanus
44 YpaBHEHUE TEIJIOBOTO bubmuotexa [IOK
Oaanca https://m.edsoo.ru/ff0c6820
DneKTpu3alus Tell.
Onexrpuueckuii 3apsan. [Isa bubnuoreka [IOK
45
BHUIA DJIEKTPUUECKUX https://m.edsoo.ru/ff0c6bcc
3aps/ioB
[IpoBOIHUKY, TUINEKTPUKU
46 U TIOJYTIPOBOAHUKH. 3aKOH bubnuorexa HOK

COXpaHCHHUA
QJICKTPUYICCKOI'O 3apsiaa

https://m.edsoo.ru/ff0c6bce



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

B3aumoneiicTBue 3apsa0B.

bubnuoreka [IOK
47 3akon Kynona. Toueunslii
Y N https://m.edsoo.ru/ff0c6ced
ANEKTPUUECKUHN 3aps]l
Hanpspok€anocthb
ANMEKTPUUECKOTO TOJIS.
48 I1 HHIEIHH CyNEPHO3ULINU bubmorexa [JOK
P yrep N https://m.edsoo.ru/ff0c6df2
NEKTPUUECKUX TOJIEH.
JInHuy HanpsHKEHHOCTU
Pabota cu
49 JJIEKTPOCTATUYECKOTO TIOJIA. bubnuorexa LIOK
Ilorennuan. Pa3zHocTts https://m.edsoo.ru/ff0c6f00
MOTEHI[MAJIOB
[IpoBogHUKM 1
JURJIEKTPUKU B
50 KT OSTaTI/I‘IeCKOM noiie bubmmorexa [JOK
p ’ https://m.edsoo.ru/ff0c7018
Jusnekrpuueckas
MIPOHUIIAEMOCTh
51 DNeKTPOEMKOCTD. bubmuotexa [IOK
Konnencarop https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh MIIOCKOTO
52 KOH,Z[GEC&TO a. DHeprus bubmmorexa [IOK
pa- P https://m.edsoo.ru/ff0c72¢0
3apsKEHHOT0 KOHJIEHCAaTopa
JIaGoparopHast paboTta
53 "N3mepenue
ANEKTPOEMKOCTH
KOHJieHcaTopa"
54 [TpunIMn nencTBus u

IIPUMEHEHHE



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

KOHJICHCATOPOB,
KOTIMPOBAJILHOTO arlapara,
CTPYHMHOIO IIPUHTEPA.
DnekTpocTaTuieckas
3amuTa. 3a3eMIieHue
AIIEKTPONIPUOOPOB

55

DJNEKTpUYECKUHN TOK,
YCIIOBHSI €70
CYIIECTBOBAHUSI.
[TocrostnubIif ToK. CHiia
Toka. Hanpsixkenue.
Comnportusnenue. 3akoH Oma
IUISL y4acTKa [eTH

56

[TocnenoarenbHOE,
napajiesIbHOE, CMEIAHHOE
COCTMHEHHE ITPOBOTHHUKOB.
Jlaboparopnas padoTa
«3y4yeHre cMenaHHoro
COCIMHEHUS PE3UCTOPOB)

bu6moreka [JOK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 MOIITHOCTH
ANEKTPUYECKOrO TOKA. 3aKOH
Jxoynsa-Jlenna

bubmoteka IIOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma Ju1sl TOJTHOM
(3aMKHYTOI) 2JIEKTPUUYECKOM
nenu. KopoTkoe 3aMbIKaHHE.
JIaGoparopHast paboTta
«M3mepenne JJ1C
MCTOYHHUKA TOKA U €T0

butmoreka IIOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

BHYTPEHHEIO
COIIPOTUBJICHUSA»

59

DJIeKTpOHHAs
MIPOBOAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
COIPOTHBIICHHS METAJUIOB
OT TEMIIEPATYPHI.
CBepXIIpoBOIUMOCTH

60

DNEeKTpUYECKUI TOK B
BakyyMme. CBolicTBa
AIIEKTPOHHBIX ITyYKOB

61

[ToynpoBogHUKH, UX
COOCTBEHHAs M ITPUMECHAs
npoBoAMMOCTb. CBOWCTBA
p—n-nepexoza.
[TomynpoBOJHUKOBBIE
pubopsI

bubmuorexa IIOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUYECKUI TOK B
pacTBopax M pacruiaBax
AIIEKTPOIIUTOB.
DNEKTPOIUTHYECKAS
auccouuanus. JIEeKTPOIIu3

bu6moreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DNEKTPUYECKUI TOK B
razax. CaMOCTOSATEILHBINA 1
HECaMOCTOATCIbHEIN
pa3psa. Monuus. [lnazma

bu6moreka IIOK
https://m.edsoo.ru/ff0c84ae

64

DJeKTpUYeCKHUe MPUOOPHI U
YCTPOMCTBA U UX

butmoreka IIOK
https://m.edsoo.ru/ff0c861fc



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

MPaKTUYECKOE TPUMEHEHHE.
[IpaBuna TexHUKH

0€30MmacHOCTH
65 O6o0maromuii ypok | bubnmoreka [IOK
«INEeKTPOAUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponsHnas padora mo
TeMe «DJIEKTPOCTATHKA.
66 HOCTO;IHHLIﬁp 1 bubmorexa HOK
. https://m.edsoo.ru/ff0c8a8a
ANMeKTpuuecKuii ToK. Toku B
Pa3IMYHBIX CPEIax»
Pese i YPOK.
67 KOHTp B:;;Ea};p 211(60Ta 1o 1 bubmorexa [JOK
13 P " https://m.edsoo.ru/ff0c8c56
TeMme "DIeKTpOoIMHAMHKA
Pese i YPOK.
68 | OBobmaromi ypor o 1 bubmorexa LOK
HIATOTIIH YD https://m.edsoo.ru/ff0c8f6c
temam 10 kmacca
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIACC

KosunyecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka
n/n yp Bcero KO:;TPOJ"’HHe Hpgucnmecxne U3yYeHUs oOpa3oBareJibHbIE
padoTsbI padoTsbI pecypeb
ITocTossHHBIE MAarHUTHI U BX
B3aHMMOJIEICTBHE.
1 MarnutHoe nosie. Bekrop 1 bubnuorexa LIOK
MarHuTHON UHAYKIIMH. https://m.edsoo0.ru/ff0c9778
JIMHMM MarHuTHOM
WHIYKIAA
MarxuTtHoe 110J1¢e
) MPOBOAHUKA € TOKOM. OMbIT | bubmuorexa IIOK
Opcrena. BzanmoneiictBue https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
JlaGoparopHast padbora
3 «U3 EGHI/IIZ: Mal"lf-II/ITHOFO 1 1 bubmorexa ITOK
Y https://m.edsoo.ru/ff0c98fe
TIOJISI KATYIIKU C TOKOMY
JlelicTBME MAarHUTHOTO
TIOJIS Ha TIPOBOJTHUK C
TokoM. Crita Amriepa.
4 JlabGoparopHas a6§Ta 1 1 bubmorexa I1OK
paTop p . https://m.edsoo.ru/ff0c9ac0
«HUccnenoBanue 1elCTBUSI
IMOCTOSTHHOTO MarduTa Ha
pPaMKy C TOKOM»
5 JleficTBHE€ MarHUTHOTO | bubnuorexa HOK

IOJIAI Ha ABUKYIITYHOCA

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

3apSDKCHHYIO YaCTHILY.
Cuna Jlopenma. Pabora
cuibl JIopeHua

DNeKTpOMAarHuTHas
naaykuud. [lotok Bekropa
MAarHUTHOM UHIYKLIHH.
OJ1C unaykuu. 3akoH
3IEKTPOMArHUTHOU
nHaykunn Gapanes

JlabGoparopHas paboTa
«HccnenoBanue siBJICHUS
AIIEKTPOMArHUTHOM
WHTYKITUFD

bubmuorexa IIOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTS. SBeHUE
camounaykuuu. 3/C
CaMOMHIYKIMU. DHEPIust
MarHUTHOTO MOJISl KaTyIIKH
C TOKOM.
DNEeKTPOMArHUTHOE TOJIe

bubmoteka IHIOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoucTsa v
UX IPUMEHEHUE:!
ITOCTOSIHHBIE MarHUTHI,
AIEKTPOMArHUTHI,
IEKTPOABUTATEIb,
YCKOPUTEIH 3JIEMEHTAPHBIX
4aCTHUL, UHAYKIIMOHHAS
re4yb



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

Oo6o0maromuit ypok
«MarsuTtHoe noJe.
DNeKTpOMarHuTHas
HHIY KIS

bubnuoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas paboTta o
Teme « MarHuTHOE ToJIE.
DNeKTpOMarHuTHas
AHIY KIS

bubnuoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBoOOHBIE MEXaHUYECKUE
KoJIeOaHUS.
I'apmonnueckue
KonebaHus. YpaBHEHHE
rapMOHUYECKHUX
konebanuii. [IpeBparienue
SHEPTUH

bubmuorexa IIOK
https://m.edsoo.ru/ff0caf06

13

JIaGoparopHast paboTta
«HccnenoBanue
3aBHCUMOCTH TepHOAA
MaJbIX KosnebaHui Tpy3a Ha
HUTH OT JJIUHBI HUTU U
Macchl rpy3a»

14

KonebarenbHbIN KOHTYP.
CBoOognEIe
ANIEKTPOMArHUTHHIE
KoJIcOaHUs B UI€aIbHOM
KoJIeOaTeTbHOM KOHTYPE.
AHanorust Mexuy
MeXaHUYECKUMH U

butmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

3JI€KTpOMaFHI/ITHLIMI/I
KOJIEOaHUAMU

15

®opmyna Tomcona. 3akoH
COXpaHEHUs PHEPTUH B
UJICATBHOM KOJIeOaTeThbHOM

KOHTYypE

bubnuoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasienue o
3aTyxaroux KojJeOaHusx.
Brinyxnennsie
MeXaHU4YeCKHE KoIeOaHusl.
Pe3onanc. Beinyxennsie
3JIEKTPOMAarHUTHbHIC
KoJe0aHus

bubmuorexa IIOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHBIN TOK.
CunycouanbHbIN
IIEPEMEHHBIN TOK.
Mo1HOCTh TEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JEUCTBYIOLIEE 3HAUECHHUE
CUJIBI TOKA Y HANPSKEHUS

bubmoteka IHIOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop.
[IpousBozacTBo, epeaaya u
notpebineHne
ANEKTPUYECKOI SHEPTHH

19

YerpoiicTBo 1
IIPAKTUYECKOE IIPUMEHEHNE
AIIEKTPUYECKOT0 3BOHKA,
reHeparopa NepeMeHHOTo

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

TOKa, TUHUHN
3JeKTpoIepesayd

20

DKOJIOTUYECKUE PUCKH MPU
MPOU3BOJICTBE
ekTposHeprun. Kynerypa
HUCTIOIL30BAHUS
3JIEKTPOIHEPIUU B
MMOBCEIHEBHOM XKU3HU

21

Mexannueckue BOJIHEI,

YyCJI0BUA paClipOCTpaHCHU.

[Tepuon. Cxopoctb
pacnpoCTpaHeHUs U JJIMHA
BouiHbL. [lonepeunsie u
MIPOAOJIbHBIE BOJIHBI

bubmuorexa IIOK
https://m.edsoo.ru/ff0ccas54

22

3Byk. CKOpOCTb 3ByKa.
I'pomkocTs 3ByKa. Beicora
ToHa. TemOp 3ByKka

bubmoteka IHIOK
https://m.edsoo.ru/ff0cccOc

23

DNEeKTPOMarHUTHbHIE
BOJIHBI, X CBOMCTBA U
ckopocTs. [llkana
ANEKTPOMArHUTHBIX BOJIH

bu6moreka [JOK
https://m.edsoo.ru/ff0ccfe0

24

[IpuHUUMIIBI paTuOCBA3U U
TeJIeBUIIeHHA. Pa3BuTne
CPEJICTB CBSI3U.
Pagnosokanus

25

KonTponbhas pabota
«Konebanus 1 BOITHBD)

butmoreka [IOK
https://m.edsoo.ru/ff0cc618



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

26

[IpssmonuHeliHOE
pacrpocTpaHeHHE CBETa B
OJTHOPOJIHOM cpeie.
To4eyHbIN UCTOYHHK CBETA.
JIyd cBera

bubnuoreka [IOK
https://m.edsoo.ru/ff0cd350

27

OTtpakenue cBeTa. 3aKOHBI
OTpaKEHHS CBETA.
[TocTpoenue uzoOpakeHuit
B IJIOCKOM 3€pKajie

bubnuoreka [IOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomnenue caera.
[lonHoe BHyTpeHHEe
otpaxenue. [IpenenbHbIN
YTOJI [IOJIHOTO BHYTPEHHETO
OTpaKeHUs

bubmuorexa IIOK
https://m.edsoo.ru/ff0cd7{6

29

JlaGoparopHas paboTa
«M3mepenue mokazarens
MIPEIOMIICHUS CTEKIIa»

bubmoteka IHIOK
https://m.edsoo.ru/ff0cd67a

30

JInnzsl. [locTpoenne
M300pakKeHH B JIMH3E.
®opmyna TOHKOW JINH3BI.
VYBeNM4eHUE JTUH3bI

bu6moreka [JOK
https://m.edsoo.ru/ff0cddle

31

JIaGoparopHast paboTta
«HWccnenoBanue cBOICTB
M300paKCHHH B JIMH3aX)

32

Hucnepcus csera.
CrnoxHbIi cocTaB 6e10r0
csera. LIger. JlaboparopHas



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

pabora «Habmonenue
JIMCTICPCUU CBETa»

Wnrtepdepennus crera.

bubnuoreka [IOK
33 udpakius cera.
Hudpp . https://m.edsoo.ru/ff0ced22
JudpakimonHas pemeTka
[TonepedyHOCTh CBETOBBIX bubmorexa [IOK
34
BoJiH. [lonspuzaimus ceeta https://m.edsoo.ru/ff0cf02e
OnTrueckue npudoOpsl U
35 YCTPOMCTBA U YCIOBHS UX
0€301MacHOTO MPUMEHEHHS
['panuLbl IPUMEHUMOCTH
36 KJIaCCHUYE€CKOM MEXaHUKH. bubmuoreka [IOK
[Toctynarsl cienuanbHON https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEILHOCTH
OTHOCUTENBHOCTh
37 OJTHOBPEMEHHOCTH. bubnmoreka [IOK
3amensieHue BpEMEHH U https://m.edsoo.ru/ff0cfa42
COKpaIlleHHE JIJTNHBI
DHeprus U UMITYIbC
EJISITUBUCTCKON YaCTHIIBI.
38 I()jBSISB MacChl C SHEPTHEH U bubmmorexa HOK
P https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHUs
MTOKOS
Kontponphas pabora
39 «Ontuka. OCHOBBI bubaunoreka [IOK

CHelraJIbHON TEOpUHN
OTHOCHUTEIIBHOCTH

https://m.edsoo.ru/ff0cf610



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

40

®otonbl. Popmyna
[Inanka. DHeprus u
UMIYJIBC POTOHA

bubnuoreka [IOK
https://m.edsoo.ru/ff0cfel6

41

OTKpBITHE U HCCIICOBAaHHUE
doroaddexra. OnbITh A.
I'. CroneroBa

bubnuoreka [IOK
https://m.edsoo.ru/ff0cffc4

42

3akonbl hoTodrhdekra.
VYpaBHeHue DitHIITEITHA
st pororddexra.
«KpacHas rpanuna»
dhotoapdekra

bubmuorexa IIOK
https://m.edsoo.ru/ff0d015¢

43

JlaBnenne cBera. OnbITH
I1. H. JleGenena.
XHUMHYECKOE JICHCTBUE
cBeTa

bubmuorexa IIOK
https://m.edsoo.ru/ff0d04a6

44

TexHuyeckue ycTpoucTsa u
MIpaKTHYECKOe
MIPUMEHEHHE:
(dhoTorMeMeHT, POTONATUHK,
coJHeuyHas O6arapes,
CBETO/INO]

45

Pemenne 3amau mo reme
«DJIEMEHTHI KBAHTOBON
OIITUKN))

bu6moreka [JOK
https://m.edsoo.ru/ff0d0302

46

Mogaenb aroma ToMcoHa.
OmnsiThl Pesepdopmaa mo
paccessHUIO O-4aCTHLI.

butmoreka [IOK
https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

[InanerapHas monenb
aroma

47

ITocrynarst bopa

bubnuoreka [IOK
https://m.edsoo.ru/ff0dOafa

48

N3nydenue u normnouieHue
(OTOHOB TpH TEepexose
aToMa C OJHOT'O YPOBHS
SHEpTruu Ha apyro. Bumabl
CHEKTPOB

bu6mmoreka IIOK
https://m.edsoo.ru/ff0dOafa

49

BostHOBBIE CBOICTBA
yactull. Bonnsl e bpous.
KopmnyckyisipHO-BOJIHOBOM
nyanu3Mm. CIOHTaHHOE U
BBIHYKJICHHOE U3IIyYCHHE

bubmuoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbIiTHE
paaroakTUBHOCTH. OTBITHI
Peszepdopaa o
OTIpE/IETICHUIO COCTaBa
PaJIMOAKTUBHOTO
W3ITyYeHUS

bu6moreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiictBa anb(a-, 6era-,
raMMa-Mu3JIyueHHs..
BnusiHue paguoakTUBHOCTH
Ha JKUBBIE OPTaHU3MBbI

52

OTKpbITHE IPOTOHA U
HEUTpoHa. M30ToImBIL.
Anbda-pacna.
OJNEKTPOHHBINA U

butmoreka [IOK
https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

MO3UTPOHHBIN OeTa-pacma.
I'amma-n3nyuyenue

53

OHeprus CBA3U HyKJIOHOB B
anpe. SnepHble peakuuu.
SnepHslil peakTop.
[Tpo6nemMsbl, mepCreKTHBHI,
9KOJIOTMYECKUE aCIIEKThI
SIIEPHOM YHEPTETUKH

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OJeMeHTapHbIE YaCTULIBI.
OTKpbITHE IO3UTPOHA.
Mertons! HaOMOAEHUS U
perucrpanuu
2JIEMEHTapHBIX YaCTHII.
Kpyrnsiii cron
«DyHaMEHTAIIbHbBIE
B3aUMOJICHCTBUS.
EnunctBo pusnyeckoit
KapTHUHBI MUPa»

bubauoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé31H0T0O HEDA.
Co3Besnus, spkue 3BE3/1bl,
IJIAHETBI, UX BHINMOC
nBrkeHue. ColHeuHast
cucrema

56

Comnaue. ConHeuHas
aKTUBHOCTE. VICTOUHHK
sHeprun CoJiHIA U 3BE3]

57

3BE&31BI, X OCHOBHBIE
XapaKTePUCTUKHU. 3BE3IBI



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

[JIaBHOM
IIOCJIEI0BATEILHOCTH.
BnyTtpenHee crpoeHue
3B&31. CoBpeMEHHbIE
IIPEJICTABIECHUS O
MIPOUCXOKACHUU U
sBommonuu CoiHIa U 3B€371

58

Muneunsii [Tyt — Hamma
I'amaktmka. Ilomoxenue u
nerokenne CoHIa B
l'amaktuke. I'amakTukw.
YeEpHble ABIPHI B s11pax
rajlakTHK

59

Bcenennas. Pa3oeranne
rajakTuk. Teopus
Bosnbiioro B3peIBa.
PenukToBoe usnyyenue.
MeraranakTuka

60

Hepermennsie npo0ieMsl
aCTPOHOMHUU

61

KontponpHas pabora
«OIeMEeHThI aCTPOHOMUH U
acTpoU3UKM»

62

O6o06matomuii ypok. Ponb
(U3HUKN 1 aCTPOHOMHH B
SKOHOMMYECKOM,
TEXHOJIOTUYECKOH,
COIMAIIBHOM M 3THYECKOM




chepax AesITeTbHOCTH
YeJI0BeKa

63

O6o0maromuii ypok. Posb
1 MecTO GU3HKHU U
aCTPOHOMHU B
COBPEMEHHOM Hay4YHOU
KapTHHE MUpPa

64

O6o06maromuit ypok. Posb
(bu3MUECKOI TeOpHH B
dhopMHupOBaHUHU
IPE/ICTaBICHUN O
(bu3MUECKOI KapTHHE MHUpPa

65

O06o0mmaromuii ypox.
Mecto pusndeckoin
KapTUHBI MUpa B 00IIEM
PSoY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTABICHUI O IPUPOJIE

66

PesepBHBIit ypok.
MarnuTHOE noze.
DJeKTpoMarHuTHas
MHIYKIHUS

67

PesepBHblIil ypok. OnTuka.
OCHOBHI crieIaTbHOM
TEOPUU OTHOCUTENbHOCTH

68

Pesepnblii ypok. KBanToBas
¢u3nka. DneMeHTHI

butmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

acTpOHOMUHU U
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68







YYEBHO-METOJNYECKOE OBECNEUEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3SATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJIA YYEHUKA
1.YyeOnuk: “®usuka 10”-Asrop: I.I.Mskumes,b.b.byxosues,H.H. Corckuii,
u3narenbctBo Mocksa “IIpocsemenue” 2020 roa

2.Yyebnuk: “®usuka 117-Astop: [.S.Msxkummes,b.b.byxoBues, B.M. Hapyrun,

u3narenbctBo Mocksa “IIpocemenue” 2021 ron

METOANYECKHUE MATEPHUAJIBI VI YYUTEJIA

1.®usnka “Mexannka’,coctaBurens JI.A. Kupuk, n3garensctso “I mmHazns
NIIEKCA”, M, 1998r.

2. Coopnuk no ¢pusuke,aBropsl: B.®D. Komuccapos, A.A.3abonotckuii, M.A.
[TerpoBa uzgarensctBo Mockna “/Ipoda” 2019ron

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

UHTEPHET
1.http://gotourl.ru/



